
 

 

 

 

 

 

 

 

 

Introduction 

1,25-dihydroxy vitamin D (calcitriol) regulates 

as hormone together with its counterpart 

parathyroid hormone (PTH) the human 

calcium and phosphate metabolism. High 

amounts of calcitriol stimulate intestinal 

uptake of calcium and phosphate and better 

incorporation into bones. Vitamin D deficiency 

leads to rachitis in children and to 

osteomalacia in adults. Low calcitriol is 

furthermore a risk factor for a lot of other 

diseases, like parodontitis, osteoporosis, and 

cardiovascular diseases. The precursor 

hormone 25-hydroxy vitamin D (calcidiol) is 

hydroxylated in the liver from 

7-dehydrocholesterol after photo-activation in 

the skin. This pro-hormone is an effective 

marker for vitamin D deficiency and lead to 

decreased amounts of 1,25-dihydroxy 

vitamin D in the kidney. But there are also 

non-physiological disorders which result in 

normal or high calcidiol level and calcitriol 

deficiency, like genetical defects or limited 

kidney functionality (tumors). Therefore it is 

very important to verify the concentration of  

1,25-dihydroxy vitamin D during supple-

mentation in order to prevent the discussed 

diseases. Normal levels of calcitriol deviate 

between 25 and 100 pg/ml.  

The triple quadrupole mass spectrometer 

LCMS-8050 in combination with UHPLC 

Nexera X2 was used to test the clinical 

diagnostic kit 1,25-(OH)2 Vitamin D 

LC-MS/MS from Immundiagnostik (Germany). 

 

Materials and methods 

For sample preparation the 1,25-(OH)2 

Vitamin D3/D2 ImmuTube® LC-MS/MS Kit 

from Immundiagnostik (Bensheim, Germany) 

was used. Standards with final concentrations 

of 1,25-dihydroxy vitamin D3 (18.1-182.3 pg/ml) 

and D2 (40.7-368.0 pg/ml) were prepared 

according to the manual of the 1,25-(OH)2 

Vitamin D3/D2 ImmuTube® LC-MS/MS Kit. 

 

Analytical Conditions 

 

HPLC:  Nexera UHPLC system 

Column: Zorbax Eclipse PlusC 

 182.1 x 100 mm, 1.8 µm 

Column temperature: 45 °C 

Injection volume: 50 µl 

Mobile phase A:  MOPHA A 

Mobile phase B:  MOPHA B 

Flow rate: 0.3 mL/min 

 
Time (min) Pump  

% B 

0.00 0 

4.50 100 

7.00 100 

7.10 0 

10.0 0 

 

Mass spectrometer: LCMS-8050  

Ionization: ESI, positive 

Scan Type: MRM 
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Results  

The LC-MS/MS kit is highly selective and 

specific for both, 1,25-dihydroxy vitamin D2 

and D3. In contrast to ELISA assays it 

prevents false positive cross reactivity with 

other physiological inactive vitamin D 

molecules like 25-hydroxy vitamin D and 

24,25-dihydroxy vitamin D. 

In the method ESI-ionization showed loss of 

water in both parent ions. The most intensive 

daughter ion was selected as quantifier and 

the second most intensive as qualifier 

(see Tab. 1). 

 

Compound MRM Quant MRM Qual 

1,25-(OH)2-Vitamin D2 411.00>151.10 411.00>135.10 

1,25-(OH)2-Vitamin D3 399.00>151.10 399.00>135.10 

d6-1,25-(OH)2-Vitamin D3 405.40>151.10 405.40>135.10 

Tab. 1: MRM transitions of compounds 1,25-dihydroxy 

vitamin D3 (1,25-vitD3), 1,25-dihydroxy vitamin D2  

(1,25-vitD2) and internal standard (ISTD, 1,25-dihydroxy 

vitamin D3-d6).  

 

Both investigated molecules could be 

separated chromatographically and by the 

specific MRM transition. 

 

 
 

Fig. 1: MRM chromatograms from standard sample. 

The transitions from 1,25-vitD3 (black), 1,25-vitD2 (red), 

ISTD (blue) are shown. 

Linear regression is used as model for 

evaluation of the results. The two calibration 

points are connected by a straight line. Real 

samples can be calculated using the obtained 

line. 

 

 

Quality control samples were analyzed in 

duplicate together with the calibration 

samples to prove the accuracy of the 

obtained calibration curve. Results, 

generated from the analysis of quality control 

samples did not differ more than ±8% for 

1,25-dihydroxy vitamin D2 and ±13% for 1,25-

dihydroxy vitamin D3 from the target values 

(acceptable limit: 25%). 

 

 

Conc. 

pg/mL 

Std. Conc. 

pg/mL 

Accuracy 

[%] 

Deviation 

[%) 

Control 1 72.30 77.5 93.3 -6.71 

Control 1 71.62 77.5 92.4 -7.59 

Control 2 165.41 153.5 107.8 7.76 

Control 2 141.89 153.5 92.4 -7.56 

Tab. 2: Accuracy of 1,25-dihydroxy vitamin D2 quality 

control samples  

 

 

 

Conc. 

pg/mL 

Std. Conc. 

pg/mL 

Accuracy 

[%] 

Deviation 

[%) 

Control 1 34.73 37.3 93.1 -6.89 

Control 1 35.48 37.3 95.1 -4.89 

Control 2 73.64 76.9 95.8 -4.25 

Control 2 67.16 76.9 87.3 -12.66 

Tab. 3: Accuracy of 1,25-dihydroxy vitamin D3 quality 

control samples  

 

Conclusion  

This application could show that the 

Shimadzu LCMS-8050 coupled to a Nexera 

X2 UHPLC system is sensitive and selective 

for quantification of 1,25-dihydroxy vitamin 

D2/3 according to commercially available 

1,25-(OH)2 Vitamin D3/D2 ImmuTube® LC-

MS/MS Kit from Immundiagnostik. The 

method was simple to implement and showed 

good sensitivity and accuracy over the 

clinically relevant range. 
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