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B Lymphocytes Number and Function in Pediatric 

Patients with Methylmalonic or Propionic Acidemia 

Prof. Shereen Medhat Reda; Dr. Heba Salah Abd Elkhalek; Dr. Rasha 

Hassan El-Owaidy; Ahmed Mohamed Salah El Din Ali 

Faculty of Medicine - Ain Shams University 

ABSTRACT 

Introduction: Organic acidemias, also known as organic acidurias, are 

a group of disorders characterized by increased excretion of organic 

acids in urine. They result primarily from deficiencies of specific 

enzymes in the breakdown pathways of amino acids. Enzyme 

deficiencies in beta oxidation of fatty acids or carbohydrate metabolism 

cause elevated levels of non-amino organic acids. Abnormal organic 

acid levels also are found in the urine of some patients with 

mitochondrial disease. Aim of the Work The aim of this work is to 

investigate the prevalence of infection in pediatric patients with 

methylmalonic acidemia (MMA) or propionic acidemia (PA) in 

relation to B-cell number and function in those patients. Patients and 

Methods Study Design: This study is a cross sectional study that was 

conducted at the Genetic Unit, Children’s hospital, Faculty of 

Medicine, Ain-Shams University in the period from February 2015 to 

November 2015. The study included 30 cases of diagnosed 

methylmalonic or propionic acidemia patients after consideration of the 

exclusion criteria. Results: This cross-sectional study was conducted at 

the Genetic Unit, Children’s hospital, Faculty of Medicine, Ain-Shams 

University where 30 cases diagnosed as methylmalonic or propionic 

acidemias were enrolled in the study in the period from February 2015 

to November 2015. In conclusion; our study shows that patients with 

MMA or PA might have low numbers and percentages of CD19+ B 

cells, yet with normal memory B cells and normal immunoglobulins 

production. None of our patients had life threatening infection. Further 

studies are warranted on wider scale during acidotic and non-acidotic 

phases of illness with following up of the patients and assessment of 

their immune status in relation to duration and control of metabolic 

disease and to be linked to the residual activity of the affected enzyme. 

More accurate B cell functional assessment is warranted through 

measurement of specific antibody response to vaccination and B cell 

proliferation assays. 

Key words: organic academia, methylmalonic academia, propionic 

academia. 
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Introduction 

Organic acidemias, also known as organic acidurias, 

are a group of disorders characterized by increased excretion 

of organic acids in urine. They result primarily from 

deficiencies of specific enzymes in the breakdown pathways 

of amino acids. Enzyme deficiencies in beta oxidation of 

fatty acids or carbohydrate metabolism cause elevated levels 

of non-amino organic acids. Abnormal organic acid levels 

also are found in the urine of some patients with 

mitochondrial disease (Shennar et al., 2015). 

Most of these disorders have autosomal recessive 

inheritance pattern, the affected neonate is usually normal at 

birth and within the first days of life. Their common clinical 

presentation is that of toxic encephalopathy including poor 

feeding, vomiting, neurological symptoms such as seizures, 

lethargy and abnormal tone progressing to coma (De Baulny 

et al., 2012). 

In older children, organic acidemias can present as loss 

of intellectual function, focal neurologic signs, Reye 

syndrome, ataxia, psychiatric symptoms or recurrent 

ketoacidosis. A family history of neonatal death should 

prompt consideration of an organic acidemia (Seashore MR, 

2009). 

An association has been postulated between organic 

acidemia and immunodeficiencies (Zschocke, 2010) as 

patients with organic acidemia suffer both recurrent 

infections and recurrent hospital admissions. Also, in 
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comparison to normal subjects they have higher morbidity 

and mortality during infections (Najjarbashi et al., 2015). 

 

Aim of the Work 

The aim of this work is to investigate the prevalence of 

infection in pediatric patients with methylmalonic acidemia 

(MMA) or propionic acidemia (PA) in relation to B-cell 

number and function in those patients. 
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Chapter 1 

B lymphocytes 

 

B cells, also known as B lymphocytes, are white blood 

cells of the lymphocyte subtype. They function in the 

humoral immunity component of the adaptive immune 

system by secreting antibodies. They are also classified as 

antigen-presenting cells and they secrete cytokines. 

Additionally, they express B cell receptors on their cell 

membrane; B cell receptors allow the B cell to bind a specific 

antigen, against which it will initiate an antibody response 

(Murphy et al, 2016). 

B Cell Development: 

All white blood cells are derived from hemopoietic 

stem cells (HSCs). HSCs are believed to arise in the dorsal 

aorta around the end of the third week of gestation and 

migrate to the liver, which becomes the main site of 

hematopoiesis after six weeks of gestation, and the placenta, 

which is the source of the HSCs that are found in cord blood. 

Bone marrow hematopoiesis commences by about five 

months of gestation and under normal circumstances is the 

primary source of hematopoietic cells after birth (Orkin and 

Zon, 2008). 

The earliest recognizable stage in B cell development is 

called the B progenitor cell or pre-pro-B cell. Subsequent 

stages include the pro-B cell; the pre-B cell; the naive or 

mature B cell; several different types of antigen-activated B 
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cell; the plasma cell; and the memory B cell (LeBien and 

Tedder, 2008). 

Pro-B cells: 

These are early identifiable intermediate cell types in a 

series of developmental stages leading to the generation of 

mature B-cells. Pro-B-cells develop from hematopoietic stem 

cells, two types are distinguished: 

 Early pro-B-cells: These cells express markers such as 

CD34, CD45.  

 Late pro-B-cells: These cells express markers such as 

CD45R, CD19, CD40b (Hardy and Hayakawa, 2001). 

Extrinsic factors such as interleukins (IL)-3 and IL-7, 

insulin-like growth factor 1 (ILGF-1), and stem cell factor 

(SCF) promote the development of pro-B cells from earlier 

progenitors. The pro-B cell stage is denoted by the expression 

of Pax-5, a master transcription factor that is essential for not 

only the generation of pro-B cells, but also all subsequent 

stages of B cell development up to the plasma cell stage. At 

this stage the surface expression of CD19 occurs (Gauld et 

al., 2002). CD19 is a component of a multimolecular surface 

complex involved in signaling in response to antigen and T 

cell help (Tedder et al., 1994). 

Pre-B cells: 

These cells are identifiable intermediate cell type in a 

series of developmental stages leading to the generation of B-

cells. Pre-B-cells develop from pro-B-cells, two types are 
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