LEADER

1039

...................................................................................

Microchimerism in Sjögren’s
syndrome
R Giacomelli, M Matucci-Cerinic, S Bombardieri
...................................................................................

The evidence of microchimerism both lends support to and
raises doubts about its specific role in SS

T

he advent of molecular biology techniques has led to the recognition
that cells travel in both directions
between mother and fetus. Fetal stem
cells traverse the placenta and may
persist in the maternal circulation for
decades. Similarly, maternal cells may
pass into the fetal circulation and persist
into adult life.1 The persistence of genetically different cells in the same person
has been called chimerism. When low
levels of donor cells are present the term
microchimerism is applied.
Clinical and immunological features
of different autoimmune diseases strikingly resemble chronic graft versus host
disease, which occurs in some patients
after allogeneic bone marrow transplantation,
a
known
condition
of
chimerism.2 The recent finding that
increased amounts of fetal cells, which
persisted after pregnancy, can be detected in autoimmune diseases3–8 has
raised the possibility that an allogeneic
process rather than an autologous breakdown in self tolerance may be involved in
the pathogenesis of these diseases.9
Microchimerism has recently been
investigated in Sjögren’s syndrome
(SS),10–15 a disease in which some histological patterns mirror the lesions seen
in chronic graft versus host disease. In
this issue of the Annals Kuroki and
coworkers present their data concerning
the presence of maternal fetal microchimeric cells in the salivary glands and
lung tissue from 56 female patients with
SS, 36 with primary SS, and 20 with SS
associated with another autoimmune
disease.16 Using both nested polymerase
chain reaction (PCR) and fluorescence in
situ hybridisation (FISH) techniques,
they showed that male DNA were
present in 10/28 (36%) labial salivary
gland (LSG) specimens and in 2/9 (22%)
lung specimens obtained from patients
with SS with at least one son, but not in
their peripheral blood mononuclear cells
(PBMC). No differences were found
between the patients with primary and
secondary SS. Furthermore, the male
chromosome specific sequence was not
detected in the samples (LSG and
bronchoalveolar lavage fluid) obtained
from controls. On these grounds, they

suggest that microchimeric cells have a
role in the pathogenesis of SS.
In a recent paper reported by a French
group which studied LSG biopsy specimens from 16 female patients with
primary SS and 11 from patients with
systemic sclerosis (SSc), a disease in
which microchimerism can be detected,
male DNA was not detected in any of 16
LSG specimens of primary SS11; on the
contrary, five (45%) of the 11 SSc
specimens, regardless of the presence of
secondary SS, were positive for microchimeric cells. In this study the sensitivity
of PCR was high, because DNA from
three male cells that was added to DNA
extracted from a normal female LSG
specimen was always detected. Thus, the
authors conclude that the pathogenesis
of the lesions in the target organs of primary SS may be unrelated to the
presence of microchimeric cells.

“Mothers with SSc often
have an HLA-DRB1
compatible child before
disease onset”
Some other papers have been recently
published whose goal was the identification of microchimeric cells in SS. Endo
and coworkers, studying the PBMC of
both patients with SS and those with
SSc, by nested PCR, found no difference
between controls and patients in either
disease10; in addition, in salivary glands
male DNA was detected in 11/20 women
with SS, and fetal cells were clearly
detected, by in situ hybridisation, in 3/8
patients with SS. These results are in
contrast with the data for PBMC reported in this issue but agree with the
results reported by Miyashita and coworkers, who did not find any difference
between patients with SS and controls,
and found a higher percentage of patients displaying male DNA positive
cells, probably owing to the specific
primers they used.15 On the contrary, no
male DNA was found in the PBMC of
patients with SS, by nested PCR and by
combined in situ hybridisation and PCR,
by Toda and coworkers.14
Thus, the studies on microchimerism
in SS provide variable results. There are

both clinical and technical issues to keep
in mind in evaluating these studies. Different groups of patients, both primary
and secondary SS, are often included
together in the studies. Furthermore,
clinical data are not always available.
Classification criteria may be different
and several studies neither consider the
disease activity of each patient nor mention the treatment. Some studies do not
provide data on pregnancy history, and
others do not correlate this information
with microchimerism results. All these
studies aim at obtaining evidence about
the presence of microchimeric cells, but
the results may be different in different
target organs, or may vary depending on
whether a target organ derives from
early or late disease, and finally, the
results may not be directly comparable—
for example, deriving from PBMC and
affected tissues. Technical variables are of
equal significance. The studies assess
fetal microchimerism by testing male
DNA, but the specific Y chromosome
sequence is variable. In fact, some Y
chromosome sequences show cross reactivity with autosomal sequences. Multiple copy sequences are more sensitive
than single copy sequences, although the
latter can be easily adapted to quantitative assays. Nested PCR for extracted
DNA is a highly sensitive technique and
may explain some differences in the
results, although it raises concern about
contamination, especially for paraffin
embedded samples, because paraffin
baths are not systematically changed
between different samples and previous
nuclear material might have contaminated the solutions. Thus, studies of
affected tissues may be more informative
if techniques such as in situ hybridisation or FISH are used and expert readers
are employed.17
The evidence for two way traffic in the
placenta raises an important question
about the immunological interplay between cells from both the child and
mother, leading to the possible pathological consequences. Recent studies
suggest that microchimerism associated
with pregnancy cannot alone explain the
female predilection to SSc,18 19 and
maybe to other autoimmune diseases.
The microchimerism might be adverse
owing to other factors, such as immunoactivity of both host and microchimeric
cells, the transformative potential of the
latter, the microenvironment, some infectious triggers, and mainly, the HLA
gene relationship of donor and host,
which is of central importance in transplantation. It has been suggested that a
high HLA similarity between microchimeric and host cells, deceiving the host
immunoregulatory pathways, might result in an impairment of the immune
response against non-self components.20
Intriguingly, mothers with SSc had more
often given birth to an HLA-DRB1 compatible child before disease onset than

www.annrheumdis.com

Ann Rheum Dis: first published as 10.1136/ard.61.12.1039 on 1 December 2002. Downloaded from http://ard.bmj.com/ on June 24, 2021 by guest. Protected by copyright.

Sjögren’s syndrome

LEADER

1040

ACKNOWLEDGEMENTS
The authors thank Dr EL Nelson for her continuous advice and helpful suggestions.

Ann Rheum Dis 2002;61:1039–1040

www.annrheumdis.com

.....................

Authors’ affiliations
R Giacomelli, Internal Medicine, University of
L’Aquila, School of Medicine, Italy
M Matucci-Cerinic, Internal Medicine,
University of Florence, School of Medicine,
Rheumatology, Italy
S Bombardieri, University of Pisa, School of
Medicine, Italy
Correspondence to: Professor R Giacomelli,
Department of Internal Medicine, University of
L’Aquila, School of Medicine, via Vetoio,
67100 L’Aquila, Italy;
roberto.giacomelli@cc.univaq.it

REFERENCES
1 Lo YMD, Lau TK, Chan LYS, Lleung TN,
Chang AMZ. Quantitative analysis of the
bidirectional fetomaternal transfer of nucleated
cells and plasma DNA. Clin Chem
2000;46:1301–9.
2 Furst DE, Clements PJ, Graze P, Gale R,
Roberts N. A syndrome resembling progressive
systemic sclerosis after bone marrow
transplantation: a model for scleroderma?
Arthritis Rheum 1979;22:904–10.
3 Artlett CM, Smith B, Jimenez SA.
Identification of fetal DNA and cells in skin
lesions from women with systemic sclerosis. N
Engl J Med 1998;338:1186–91.
4 Murata H, Nakauchi H, Sumida T.
Microchimerism in Japanese women patients
with systemic sclerosis. Lancet 1999;354:220.
5 Kirby JL, Nelson JL, Furst DE, McSweeny P,
Roberts DJ, Zher DK. Fetal cell microchimerism
in tisue from multiple sites in women with
systemic sclerosis. Arthritis Rheum
2001;44:1848–54.
6 Invernizzi P, De Andreis C, Sirchia SM,
Battezati PM, Rosella F, Bignotto M. Blood
fetal microchimerism in primary biliary cirrhosis.
Clin Exp Immunol 2000;122:418–22.
7 Srivatsa B Srivatsa S, Johnson KL, Samula O,
Lee SL, Bianchi DW. Microchimerism of
presumed fetal origin in adult female thyroid
specimens. Lancet 2001;358:2034–8.
8 Artlett CM, Ramos R, Jimenez SA, Paterson
K, Miller FW. Chimeric cells of maternal
origin in juvenile idiopathic inflammatory
myopathies. Lancet 2000;356:2155–6
9 Nelson JL. Maternal-fetal immunology and
autoimmune disease: is some autoimmune
disease auto-alloimmune or allo-autoimmune?
Arthritis Rheum 1996;39:191–4.
10 Endo Y, Negishi I, Ishikawa O. Possible
contribution of microchimerism to the
pathogenesis of Sjögren’s syndrome.
Rheumatology (Oxford) 2002;41:490–5.

11 Aractingi S, Sibilia J, Meignin V, Launay D,
Hachulla E, Le Danff C, et al. Presence of
microchimerism in labial salivary glands in
systemic sclerosis but not in Sjögren’s
syndrome. Arthritis Rheum 2002;46:1039–
43.
12 Carlucci F, Priori R, Alessandri C, Valesini G,
Stoppacciaro A. Y chromosome
microchimerism in Sjögren’s syndrome. Ann
Rheum Dis 2001;60:1078–9 .
13 Mijares-Boeckh-Behrens T,
Selva-O’Callaghan A, Solans-Laque R,
Bosch-Gil JA, Vilardell-Tarres M,
Balada-Prades E. Fetal microchimerism in
Sjögren’s syndrome. Ann Rheum Dis
2001;60:897–8.
14 Toda I, Kuwana M, Tsubota K, Kawakami Y.
Lack of evidence for an increased
microchimerism in the circulation of patients
with Sjögren’s syndrome. Ann Rheum Dis
2001;60:248–53.
15 Miyashita Y, Ono M, Ono M, Ueki H,
Kurasawa K. Y chromosome microchimerism
in rheumatic autoimmune disease. Ann Rheum
Dis 2000;59:655–6.
16 Kuroki M, Okayama A, Sasaki T, Murai K,
Tsubouchi H, Shiba R, et al. Detection of
maternal-fetal microchimerism in the
inflammatory lesions of patients with
Sjögren’s syndrome. Ann Rheum Dis
2002;61:1041–6.
17 Nelson JL. Pregnancy and microchimerism in
autoimmune diseases: protector or insurgent?
Arthritis Rheum 2002;46:291–7.
18 Pisa FE, Bovenzi M, Romeo L, Tonello A, Biasi
D, Bambara LM, et al. Reproductive factors
and the risk of scleroderma: an Italian
case-control study. Arthritis Rheum 2002;46:
451–6.
19 Launay D, Hebbar M, Hatron PY,
Michon-Pasturel U, Queyrel V, Hachulla E, et
al. Relationship between parity and clinical
and biological features in patients with
systemic sclerosis. J Rheumatol
2001;28:509–13.
20 Nelson JL. Microchimerism and HLA
relationships of pregnancy: implications for
autoimmune diseases. Curr Rheumatol Rep
2001;3:222–9.
21 Nelson JL, Furst DE, Maloney S, Gooley T,
Evans PC, Smith A, et al. Microchimerism and
HLA-compatible relationships of pregnancy in
SSc. Lancet 1998;351:559–62.
22 Nelson JL, Hughes KA, Smith AG, Nisperos
BB, Branchaud AM, Hansen JA. Maternal-fetal
disparity in HLA class II alloantigens and the
pregnancy-induced amelioration of
rheumatoid arthritis. N Engl J Med
1993;329:466–71.
23 Anderson DJ, Gage FH, Weismann IL. Can
stem cells cross the lineage boundaries? Nat
Med 2001;7:393–5.

Ann Rheum Dis: first published as 10.1136/ard.61.12.1039 on 1 December 2002. Downloaded from http://ard.bmj.com/ on June 24, 2021 by guest. Protected by copyright.

had control mothers. No association was
seen for HLA class I genes, suggesting
that the DRB1 locus may be one of the
factors influencing the regulation and/or
pathogenicity of fetal microchimerism.21
Presently, the evidence of microchimerism, due to persistent fetal or maternal cells in SS and in other autoimmune
diseases, both lends support and raises
doubts about its specific role. The presence of microchimerism in healthy subjects suggests that all this information
should be viewed with caution. Paradoxically, microchimerism may be either an
incidental biproduct of pregnancy without biological implications or may have
some beneficial effects (the improvement, during pregnancy, seen in mothers
with rheumatoid arthritis in association
with fetomaternal HLA disparity),22 although the increased risk of SSc in
women who have previously given birth
to an HLA-DRB1 compatible child
strongly argues against this interpretation. Furthermore, the unexpected cellular transformative potential which has
been recently seen in several cell lines23
might lead to very different interpretations of the data. In fact, microchimeric
cells, in target tissues, might transform
themselves into differentiated cells,
functioning as either a target or a trigger
for autoimmune diseases, or alternatively, have a restorative function in the
tissue, possibly benefiting the host.
Finally, further studies are needed to
elucidate the role of microchimerism in
health and disease. Understanding the
mechanisms which prevent the maternal
immune system from rejecting a semiallogeneic fetus would probably be helpful in understanding the development of
some autoimmune diseases, and potentially helpful for developing new targeted therapeutic strategies.

