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Objectives: To investigate MerTK involvement in the pathogenesis of IgG4-RD 
by evaluating (a) the expression of MerTK and of its endogenous ligands in 
IgG4-RD tissues; (b) the presence of circulating precursors of MerTK+ cells 
infiltrating IgG4-RD lesions in the peripheral blood of IgG4-RD patients; (c) 
the effects of immunosuppressive therapies on MerTK expression in IgG4-RD 
tissues.
Methods: Three distinct cohorts of IgG4-RD patients were included in this study. 
8 active patients were used for immunohistochemistry studies for MerTK expres-
sion. 16 IgG4-RD and 14 Sjögren syndrome patients, together with 6 control 
tonsils, were used for multicolor immunofluorescence studies and TissueQuest 
software quantification of the expression of MerTK, CD68, CD163, Pros1, Gas6, 
CD4, SLAMF7, CD19, IgG4, cleaved caspase-3. 10 untreated IgG4-RD patients 
were used to evaluate MerTK expression in circulating monocytes subsets and 
fibrocytes by flow cytometry.
Results: MerTK was highly expressed in IgG4-RD affected organs. MerTK+ 
cells accounted on average for 16% (range 5-35%) of all cells in the tissue, 
and the majority of them expressed CD68,reflecting a monocyte-macrophage 
origin. 33.5 % (interquartile range (IQR) 26-41%) of MerTK+ cells co-ex-
pressed CD68 and CD163, while 30.5% (IQR 19-41.5%) expressed CD68 but 
not CD163. CD68+MerTK+ cells displayed two main morphological appear-
ances, compatible with those of macrophages and of myofibroblasts. In addi-
tion, MerTK+ cell number was significantly increased in salivary glands from 
IgG4-RD patients compared to Sjögren syndrome (p < 0.0001). Circulating 
precursors of CD68+MerTK+ cells infiltrating IgG4-RD lesions were identified 
by flow cytometery in the peripheral blood of patients with active IgG4-RD as 
MerTK+ populations of intermediate monocytes, nonclassical monocytes and 
collagen expressing fibrocytes. MerTK ligand Pros1 was exposed on 52% 
(IQR 42-57%) of infiltrating B lymphocytes, 74% (IQR 54-89%) of infiltrating T 
lymphocytes, and, likely, on apoptotic cells that were detected in IgG4-RD tis-
sues. CD68+MerTK+ cells were found in physical contact with Pros1+ cells in 
IgG4-RD lesions and their number decreased by 56% after successful treatment 
with rituximab.
Conclusion: MerTK is abundant in IgG4-RD affected organs and is preferentially 
expressed on CD68+ macrophages and myofibroblasts that infiltrate IgG4-RD 
lesions. MerTK+ cells might interact with apoptotic cells and Pros1 expressing 
T and B lymphocytes in IgG4-RD tissues, leading to the persistent activation of 
processes involved in the resolution of inflammation and promoting the develop-
ment of tissue fibrosis.
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Background: Systemic sclerosis (SSc) - is an autoimmune connective tis-
sue disease, which crucial role is played by inflammation and fibrosis devel-
opment. This pathology is characterized by multiple symptoms that occur 
due to alterations of the vascular wall, limited or widespread fibrosis of the 
dermis and visceral organs, dysregulation of cellular and humoral immu-
nity, followed by the formation of autoantibodies specific to the structures 
of the organism. Although external manifestations of SSc certainly lead to a 
decrease in the functional activity and patient’s quality of life up to disability, 
the real danger is a violation of the functions of the internal organs and 
systems.
Objectives: The aim of our study was to determine changes in the morpholog-
ical structure of lung interstitial tissue at the subcellular level of the structural 
organization, which were achieved by modeling of this autoimmune pathology 
in laboratory animals.
Methods: The main concept of modeling process was based on the previ-
ously described method of SSc induction [1,2] however with some differences 
from original model. Into the study were involved 30 pubescent Wistar rats 
(220-240g) who underwent a three times a week subcutaneous administra-
tion of 0.5ml of 5% sodium hypochlorite (NaClO) solution with active chlo-
rine concentration of 190 g/dm3 for 6 weeks in a row; control group (20 rats) 
that received injections with an equal volume of sterile saline solution. After 

8 weeks from the beginning of the experiment animals were sacrificed under 
thiopental anesthesia, lung tissue specimens were obtained, fixed alternately 
in 2.5% glutaraldehyde and in 1% solution of osmium tetroxide. After dehy-
dration, the material was embedded in Epon-Araldite. Sections were obtained 
on an ultramicrotome (Tesla BS-490) magnification x9600 was performed on 
high-resolution microscope (PEM-125K).
Results: The ultrastructural study of lung specimens reviled the fibroblasts 
with high amounts of collagen fibers in the interstitial tissue of the alveoli 
wall. Fibroblast nuclei were characterized by irregular shape and numerous 
invaginations of the nuclear envelope and marginal aggregation of chro-
matin granules. Fig. 1 depicts the fragment of the alveolar wall of the lungs 
of white Wistar rats in 8 weeks after the start of the experiment. On the 
Fig. 1 could be distinguished the lumen of the alveoli (1), fibroblast (2) with 
increased quantity of collagen fibers (3) and a peripheral part of alveolocyte 
I type (4).

Figure 1. 

Conclusion: The current findings confirm the efficacy of NaСlO chemical model 
of reproduction of interstitial lung tissue involvement within SSc pathogenesis; 
this model could contribute to the further investigation of peculiarities of autoim-
mune origin interstitial lung disease (ILD).
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Background: We have previously found promise in NMR as a tool to distin-
guish sera of active from inactive inflammatory myositis (IIM)1. To understand the 
changes previously found in sera and urine we studied muscle tissue of patients 
with myositis. 
Objectives: To identify differences in metabolome on inflamed muscle tissues 
of patients with active myositis from that of healthy controls and infectious 
polymyositis. 
Methods: Muscle (n=17) from patients classifiable as myositis by the 
ACR-EULAR criteria [34 years (23.5 - 50.5 IQR), M/F 1:3] were compared 
with healthy controls [n=11, age= 44 (35-50) years, M/F-1:1]. Two disease 
controls with infectious polymyositis were also compared. Findings were 
applied to muscle biopsy tissues of two patients with established myositis 
and superadded infections (HBV, Histoplasmosis) to assess discriminatory 
potential. 
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Metabolic profiles were obtained at 800 MHZ NMR spectrometer and compared 
using multivariate partial least-squares discriminant analysis (PLS-DA). The 
discriminatory metabolites were identified based on variable importance in pro-
jection (VIP) statistics and further evaluated for statistical significance (p-value 
<0.05). Paired T tests, ANNOVA and correlation of individual metabolites were 
done after normalizing for formate. 
Results: Metabolomics profiles in IIM were distinct from healthy controls 
(Fig. 1A). Of the various discriminatory metabolites (Fig. 1B), Succinate had the 
highest discriminatory potential (AUC 0.8, P=0.01) followed by citrate, glycine, 
glycerol, glucose, creatine and lactate. (Fig. 1C) Both glucose and creatine were 
decreased in IIM (Fig. 1D,E) and this was uniform across all types of IIM. How-
ever, glycine levels differed across different myositis subsets supporting the fact 
that they might differ in pathogenesis. (Fig. 1E) Amongst various serum biomark-
ers of muscle disease and damage, serum Aspartate Transaminase correlated 
with glutamate (r=0.6, p=0.01), and serum creatinine correlated negatively with 
glycerol (r-0.8, p=0.04), 
Biopsies of infectious polymyositis suggested difference in spectra from IIM (Fig. 
2A). Trends were observed towards lower succinate and higher citrate levels sug-
gesting metabolomics could possibly be useful to differentiate the two. Muscle of 
both patients with IIM with superadded infectious polymyositis also exhibited low 
succinate and elevated citrate. 
Conclusion: Muscle metabolomics of active myositis is distinctive. Amino acids 
and creatine are lower in diseases muscle suggesting active breakdown and 
loss, in turn explaining previous findings of low levels in serum in active disease. 
Certain metabolite composition differ in different types of myositis supporting dif-
ferent pathogenesis. 
Infectious polymyositis might exhibit different metabolome from IIM with potential 
as a biomarker though this needs to be confirmed in larger numbers. 
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Background: Endothelial cells from the microvasculature (hBMEC) of the brain 
show significant morphological and functional differences compared to EC from 
other anatomical areas. They are characterized by tight junctions, are not fenes-
trated and show less active transport mechanisms. On the other hand, the mito-
chondrial density is relatively high in hBMEC due to the high cerebral glucose 
metabolism. 
It could be already observed that interferon-α from SLE-sera induces the expres-
sion of MHC class I molecules on human dermal microendothelial cell line, but 
it is not known whether this also occurs on hBMEC. hBMECs can synthesize 
pro-inflammatory cytokines and chemokines such as IL-1β, but in lower concen-
trations than human umbilical vein endothelial cells.
Patients suffering from systemic lupus erythematosus (SLE) or systemic 
sclerosis (SSc) show a wide spectrum of central nervous symptoms. Both, 
SLE and SSc, are characterised by different autoantibodies and endothelial 
vascular damage, especially in microvessels. 10-40% of patients with SLE 
suffer from lupus vasculopathy. Vascular dysfunction is one of the earliest 
pathological changes in SSc. Anti-endothelial autoantibodies (AECA) appear 
in SLE as well as in SSc and other connective tissue diseases. Research 
within the last years revealed that AECA play a critical role within the vas-
cular pathogenesis of SLE and SSc. So far there is no evidence that AECA 
bind to hBMEC and it is not clear whether they have an effect on this special 
endothelial class.
Objectives: In this project, we investigated if autoantibodies against hBMEC are 
detectable in SLE and SSc patients and if they have an influence on the activa-
tion of the endothelium by inducing adhesion molecules and on haemostasis by 
inducing factors of the clotting cascade.
Methods: HiTrap Protein G HP antibody purification columns were used to purify 
IgG antibodies. Flow cytometry was used for analysis of autoantibodies against 
human cerebral microvascular endothelial cell line (hCMEC/D3). 26 sera of 
patients with SLE and 29 sera of patients with SSc were tested for presence of 
autoantibodies against hCMEC/D3. To analyse in vitro effects on hCMEC/D3, we 
measured changes in the expression of the following surface proteins: ICAM-1, 
VCAM-1, MHC class I and II, tissue factor, von-Willebrand-Factor, E-Selectin, 
P-Selectin, Thrombomodulin, CD73 and t-PA, each before and after three- and 
24-hours incubation with IgG-fractions. IgG fractions of 12 SLE patients, 13 SSc 
patients and 13 healthy control persons (HC) were tested.
Results: Autoantibodies against hCMEC/D3 were found in 21 of 26 patients with 
SLE (81%) and in 19 of 29 patients with SSc (66%) (p > 0.05) but not in healthy 
donors. After three hours incubation of hCMEC/D3 IgG-fractions, an upregulation 
of tissue factor by SSc-IgG (6.7% ± 5.2%) compared to HC-IgG (1.1% ± 2.8%, p 
< 0.01) and to SLE-IgG (1.6% ± 3.9%, p < 0.05), was detectable.
There was no significant correlation between changes in surface protein expres-
sion and detection of ANA or of anti-hCMEC/D3 antibodies (p > 0.05). 
No change in expression of ICAM-1, VCAM-1, MHC class I and II, von-Wille-
brand-Factor, E-Selectin, P-Selectin, Thrombomodulin, CD73 and t-PA could be 
detected after incubation with IgG-fractions.
Conclusion: Both, patients with SLE and patients with SSc showed autoan-
tibodies against hBMEC. IgG fractions of patients with SSc, but not with SLE, 
induced an upregulation of tissue factor on the cell surface of hCMEC/D3. This 
could be an indicator for a direct pathogenic effect of AECA on hBMEC and might 
have an influence on haemostasis by activating the clotting cascade. Inhibition of 
these antibodies could reduce cerebral involvement of SSc.
References: 
[1] Weksler BB, Subileau EA, Perriere N, et al. Blood-brain barrier-specific 

properties of a human adult brain endothelial cell line. Faseb J 2005;19: 
1872-1874.

Disclosure of Interests: Rebecca Hasseli: None declared, Magdalena 
Maria Fürst: None declared, Pratibha Singh: None declared, Ulf Müller-Lad-
ner Speakers bureau: Biogen, Manfred Kaps: None declared, Franz Blaes: 
None declared, Tibo Gerriets: None declared, Marlene Tschernatsch: None 
declared
DOI: 10.1136/annrheumdis-2020-eular.2631

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/annrheum
dis-2020-eular.316 on 2 June 2020. D

ow
nloaded from

 

http://ard.bmj.com/

