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Overview of methods for determination of cystine and protein in white blood 

cells 

This document summarizes the most common methods used by clinical laboratories 

to measure the cystine and protein content in granulocytes and mixed leucocytes for 

the diagnosis of cystinosis and monitoring of cysteamine therapy. Detail protocols 

are not included in this document but can be found in the literature references 

provided.  

Quantification of cystine 

The majority of clinical laboratories use liquid chromatography with different 

detection systems rather than the radioactive cystine binding protein assay. Methods 

using liquid chromatography with mass spectrometry detection are more specific and 

have lower limits of quantification.  

Measurement of cystine can be performed in granulocytes or mixed leucocytes and 

while the use of granulocytes increases the detection of cystinosis and the 

discrimination between healthy controls and obligate heterozygotes, the methods 

require a greater volume of blood cells and a derivatization step to improve the limit 

of quantification. 

Bibliography for the determination of cystine in white cells: 

Oshima RG, Willis RC, Furlong CE, Schneider JA. The utilization of a cystine binding 

protein from Escherichia coli for the determination of acid-soluble cystine in small 

physiological samples. J Biol Chem 1974;249:6033-9. 

Adriana de Graaf-Hess, Frans Trijbels, and Henk Blom. New Method for Determining 

Cystine in Leukocytes and Fibroblasts. Clinical Chemistry 45:12, 2224–2228 (1999) 

Kamoun P, Vianey-Saban C, Aupetit J, Boyer S, Chadefaux-Vekemans B. 

Measurement of cystine in granulocytes and leukocytes: methodological aspects In: 

Broyer M, ed. Cystinosis. Amsterdam: Elsevier, 1999:86–92 

Martínez Llamas MS, Cabrera Morales CM, Bravo Soto JA, Cantón J, Pedrinaci. 

Cystinosis: diagnosis through the measurement of the leukocyte cystine content by 

HPLC. Med Clin 2004;123:97-9 

Chabli A, Aupetit J, Raehm M, Ricquier D, Chadefaux-Vekemans B. Measurement of 

cystine in granulocytes using liquid chromatography-tandem mass spectrometry. Clin 

Biochem 2007;40:692-8 

mailto:admin@erndim.org


  Cystine in White Blood Cells 

Scientific Advisor 

Daniel Herrera 

Clinical Scientist  

Biochemical Genetics 

Leeds Teaching Hospital 

Leeds, UK 

Email: daniel.herrera@nhs.net 

Administration Office 

Manchester Centre for Genomic Medicine 
6

th
 Floor, St Mary's Hospital, Oxford Road, 

Manchester M13 9WL, United Kingdom. 

Tel: +44 161 276 6741 

Fax: +44 161 850 1145 

Email: admin@erndim.org 

 

Cystine in White Blood Cells method review October 2019 
Page 2 of 2 

García-Villoria, Jose Maria Hernández-Pérez, Angela Arias, Antonia Ribes. 

Improvement of the cystine measurement in granulocytes by liquid chromatograhy-

tandem mass spectrometry. Clinical Biochemistry 46 (2013) 271–274 

 

Quantification of protein 

The clinical laboratories use spectrophotometric analytical procedures to measure 

the concentration of protein in white cells. The majority of methods are based on 

modified assays of the original methods reported more than four decades ago such 

as the Lowry, Bradford and BCA methods; however some laboratories may be using 

methods, from their routine clinical chemistry laboratories, validated to measure the 

protein content in cerebrospinal fluid and urine. 

Bibliography for the determination of protein in white cells: 

Lowry OH, Rosebrough NJ, Farr AL, Randall RJ. Protein measurement with the folin 

phenol reagent. J Biol Chem 1951;193:265–75. 

Bradford, M.M. (1976) A rapid and sensitive method for the quantitation of 

microgram quantities of protein utilizing the principle of protein-dye binding. Anal. 

Biochem. 72, 248–254 

Smith PK, Krohn RI, Hermanson GT, Mallia AK, Gartner FH,Provenzano MD, 

Fujimoto EK, Goeke NM, Olson BJ, Klenk DC: Measurement of protein using 

bicinchoninic acid. Anal Biochem150: 76–85, 1985 

Orsonneau JL, Douet P, Massoubre C, et al. An improved pyrogallol red-molybdate 

method for determining total urinary protein. Clin Chem 1989;35(11):2233–2236 
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