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Plasma amino acid concentration 
in patients with IgG4-related 
disease

Sirs,
Immunoglobulin G subclass 4-related dis-
ease (IgG4-RD) is a systemic fibroinflam-
matory disorder characterised by elevated 
serum IgG4 levels and IgG4+ plasmocytic 
infiltration in the inflamed organs. Although 
excess production of Th2 cytokines is asso-
ciated with the development of the disease, 
the aetiology remains unclear (1). Recent 
studies have shown that amino acid metabo-
lism plays an important role in the patho-
physiology of autoimmune diseases by 
orchestrating T cell proliferation, survival, 
and differentiation (2). This fact suggests 
that amino acid metabolism may be associ-
ated with the pathophysiology of IgG4-RD 
through affecting T cell differentiation. 
Plasma concentrations of amino acids re-

flect total amino acid metabolism in whole 
body, which is comprised of dietary intake, 
tissue breakdown and de-novo synthesis, 
and can be easily measured in clinical prac-
tice using a standardised metabolomic as-
say (3). Previous studies have shown that 
plasma amino acid concentration is altered 
in various diseases including cancers, heart 
failure and neurodegenerative disorders, 
and therefore can be useful for detecting 
the early phase or predicting the prognosis 
of the diseases (4). However, the associa-
tion between plasma amino acid concentra-
tion and IgG4-RD has never been evaluated 
even though amino acid metabolism plays 
an important role in immune response. 
Therefore, we assessed plasma amino acid 
concentration in patients with IgG4-RD 
based on the 2020 revised comprehensive 
diagnostic criteria (5). Subjects were re-
cruited at the Rheumatology and Clinical 
Immunology clinic in Sapporo Medical 
University Hospital between September 

2021 and June 2023. Plasma samples were 
collected from the patients early in the 
morning on the 2nd hospital day before start-
ing glucocorticoid therapy. Plasma concen-
trations of 45 amino acids were measured 
by the standardised liquid chromatograph-
mass spectrometry (LSI Medience Corpora-
tion, Tokyo, Japan). Reference interval of 
each plasma amino acid concentration was 
defined according to 95th percentile of the 
healthy population in Japan.
A total of 27 (14 male and 13 female) pa-
tients with IgG4-RD were included in this 
study. The median age of the patients was 
65 years old (range: 49–87 years). Organ in-
volvements, sialadenitis and dacryoadenitis 
were found in 19 and 14 patients, respec-
tively. In addition, 11 patients had pancreas-
hepatobiliary diseases, 10 had kidney dis-
eases, 6 had respiratory diseases and 6 had 
retroperitoneum diseases (Fig. 1A). Among 
the patients with IgG4-RD, citrulline (Cit) 
concentrations were increased in 9 patients 

Fig. 1. Plasma amino acid con-
centration in patients with im-
munoglobulin G subclass 4-re-
lated disease (IgG4-RD). 
A: A heat map showing organ 
involvements and plasma amino 
acid concentration in 27 patients 
with IgG4-RD. 
B: A schema showing catabo-
lism in skeletal muscles and the 
urea cycle in liver.
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(33.3%). High 3-methylhistidine (3-Me-
His) and ornithine (Orn) concentrations 
were found in 8 (29.6%) and 5 (18.5%) pa-
tients, respectively. Arginine (Arg) concen-
trations were increased in 2 patients and de-
creased in 4 patients. In total, 24 (88.9%) of 
27 patients with IgG4-RD had at least one 
abnormal plasma concentrations of amino 
acids (Fig. 1A).
This pilot study revealed that most of the pa-
tients with IgG4-RD had abnormal plasma 
amino acid concentration, suggesting that 
amino acid metabolism may be associated 
with pathophysiology of the disease. In par-
ticular, abnormalities in 3-Me-His, Cit, Orn, 
and Arg were frequently found in our cohort 
of patients. 3-Me-His is an analogue of his-
tidine formed by methylation of histidine 
residues of the myofibrillar proteins, and 
its plasma concentration reflects breakdown 
of skeletal muscles (6). Thus, increased 
plasma 3-Me-His concentration suggests 
catabolism in skeletal muscles (Fig. 1B). 
Muscle catabolism produces not only 3-Me-
His but also ammonia (NH3), which is con-
verted to urea, a less toxic substance, via the 
urea cycle in liver and excreted in urine (7). 
Interestingly, the urea cycle is comprised 
of Cit, Orn, and Arg, whose concentrations 
were altered in plasma of our patients with 
IgG4-RD. Nitric oxide (NO) is an interme-
diate derived from Arg in the urea cycle. 
Promoted NO synthesis via the urea cycle 
and an increase in fractional exhaled NO 
reflects Th2 inflammation and severity of 
asthma (8). IgG4-RD is occasionally com-
plicated with asthma because the both have 
common pathophysiology (i.e. Th2-domi-
nant immune response) (1). These findings 
could support muscle catabolism and urea 
cycle activation in IgG4-RD (Fig. 1B).
This metabolic change may be unique to 
IgG4-RD compared to other autoimmune 

diseases. Recent studies have shown that 
patients with rheumatoid arthritis, a Th17-
dominant autoimmune disease, have the 
different plasma amino acid profile, sug-
gesting the activation of alanine-aspartate-
glutamate and glycine-serine-threonine 
metabolisms (9, 10). We speculate that the 
difference in amino acid metabolism could 
designate autoimmune phenotypes by af-
fecting T cell differentiation.
Through the pilot work, we have found, for 
the first time, abnormal plasma concentra-
tions of amino acids, especially 3-Me-His, 
Cit, Orn, and Arg, in patients with IgG4-
RD. This result encourages future works 
focusing on immunometabolism to clarify 
the pathophysiology of IgG4-RD.
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