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< Abstract:
Microchimerism is the presence of a small number of non-host stem cells originate from another
individual. The most common source of microchimerism is pregnancy. During pregnancy, bi-
directional trafficking of hematopoietic cells occurs through the placenta and these microchimeric
cells persist for decades after childbirth. A possible role of microchimerism in the pathogenesis of
some but not all autoimmune diseases has been suggested by recent studies. Contradictory reports
exist regarding HLA allelic associations with persistent T lymphocyte microchimerism. Although
much of the focus of past studies has been on microchimerism in the effector arm of the immune
system, increasing evidence suggests that microchimeric cells may differentiate into many lineages
in different tissues raising additional possible roles for these cells. The possibility of
microchimerism in many organs should induce an exploration of how persistent mixtures of cells of
different genetic backgrounds throughout the body may influence diverse physiologic processes
during life.

1. Introduction:
1.1 Microchimerism:
1.1.1  Definition: is the presence of a small number of cells that originate from another individual and are
therefore genetically distinct from the cells of the host individual. This phenomenon may be related
to certain types of autoimmune diseases’.

1.2 Feto-Maternal Microchimerism:

1.2.1 Definition: also known as fetal cell microchimerism or fetal chimerism whereby cells from a fetus
pass through the placenta and establish cell lineages within the mother. Fetal cells have been
documented to persist and multiply in the mother for several decades?. A 2012 study at the Fred
Hutchinson Cancer Research Center, Seattle, has detected cells with the Y chromosome in multiple
areas of the brains of deceased women?®.

1.3 Relation between Microchimerism and Autoimmune Disease Fetal microchimerism, which can be
thought of as a form of trans-placental stem cell transplant, is becoming a plausible and unifying
biological entity that helps to explain the etiology, the large diversity of tissue pathology, the
predilection for females and the yearly increase in the incidence of autoimmune diseases in women.
During their reproductive and post-reproductive years, women have a greater propensity than men to
develop any one of a large variety of chronic autoimmune diseases.

2. Discussion:

2.1 Fetal microchimerism:
Fetal microchimerism is the transfer of intact living fetal cells from the fetal circulation into the
maternal circulation and occurs in all pregnancies and increases with gestational age. Study by Dr
Keelin O'Donoghue in 2004 and Adams Waldorf in 2009 indicate that microchimerism can be
portrayed as a legacy of pregnancy that persists for decades via fetal cell engraftment in maternal bone
marrow or other tissues*°. The process of microchimerism is Two-way cell traffic between mother and
fetus, the transfer of maternal cells into the fetal circulation is known as maternal Microchimerism®’.
The presence of fetal microchimeric cells can be detected for up to 30 days after induced or
spontaneous abortion in maternal blood stream but more microchimeric cells are transferred after
surgical abortions than after spontaneous abortions®. Fetal microchimeric cells of male
embryos/fetuses can be selectively detected and magnified by assaying for the presence of the Y-

chromosome-containing cells among a large number of maternal cells marked by XX chromosomes °.
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Study by Dr J Lee Nelson and llona Hromadnikova in 1998 and 2008 detect Male fetal cells in both
maternal synovial tissue and skin of patients with rheumatoid arthritis and in the skin and blood of
women with systemic sclerosis!® . Also a research paper published in 2014 concluded that fetal cells
play a role in maternal wound healing after pregnancy*?.

2.2 Fetal Microchimerism and Autoimmune Disease:

In the late 1990's the discovery of fetal microchimeric cells in maternal tissues led to the finding of a
positive association between fetal microchimerism and autoimmune diseases in women. Research
published by Péter Apari in 2009 concluded that the miscarriages may cause autoimmune diseases,
and the males may be more capable to cause microchimerism-induced autoimmune-like diseases in
the mother®®. Study in 2004 concluded that microchimeric cells may differentiate into many lineages
in different tissues raising additional possible roles for these cells. The possibility of microchimerism
in many organs should induce an exploration of how persistent mixtures of cells of different genetic
backgrounds throughout the body may influence diverse physiologic processes during life. This study
suggests that there is many influencing factors and roles of microchimerism in autoimmune and non-
autoimmune diseases, along with the environmental and genetic risk factors4. Other Study published
in JAMA journal in 2004 and anther by Lee Nelson in 2002 support for the concept that naturally
acquired microchimerism can contribute to autoimmune diseases but at the same time suggest
microchimerism may have beneficial effects to the host. It is likely that fetal and maternal
microchimerism can have adverse, neutral, or beneficial effects on the host, depending on other factors
such as specific HLA genes and the HLA relationship between cell populations™ °. Research by
Michele Leduc and others in 2009 suggesting that semi-allogenic fetal T cells trigger a graft-versus-
host type of disease, and it has been supported by several studies showing an increased frequency of
fetal-cell microchimerism (FMc) in women affected with systemic sclerosis. In addition, it is showing
the transfer of various fetal progenitor cells to the mother during gestation. This research support for
the concept that the fetal hematopoietic progenitors form T and B cells in maternal hematopoietic
tissues, where they undergo an educational process probably resulting in tolerance to maternal
antigens®’. Within maternal tissues the fetal microchimeric progenitor immature T cells, also known
as CD4 cells, are capable of self-renewal, proliferation, differentiation and activation. Activation of
progenitor cells can result in the production of paracrine and autocrine inflammatory cytokines and
chemokines that are involved in autoimmune diseases'® 1°. The role of fetal microchimerism in
transplant tolerance has remained an enigma. Unknown triggering agents that activate these fetal
microchimeric immune cells to attack the maternal host cells resulting in an autoimmune disease, have
not yet been definitely identified. Viral, bacterial agents, drugs or abnormal local tissue proteins that
can serve as an antigen are among the suspected triggers. Study in 2008 indicate that microchimerism
may also contribute to the risk of an autoimmune disease by providing HLA susceptibility alleles?.
Some researchers in 2003 found that microchimerism in affected tissues is more likely to be
demonstrable in women with autoimmune disease than in women with non-autoimmune diseases?..
Another researchers in 2003 and 2006 demonstrate fetal microchimerism in Hashimoto's thyroiditis
and Graves's Disease but found to be absent in normal thyroids?* 2,

2.3 Post-abortion and the incidence of fetal microchimerism:
There is an increased fetal-to-maternal transfer of fetal undifferentiated progenitor cells during an
abortion procedure as the placenta is being destroyed?* 25, Study by Fujimori K in 2008 concluded that
the amount of fetal DNA found in maternal circulation after 30 days of abortion?®. Also an article by
Khosrotehrani et-al in 2004 concluded that since the embryonic circulatory system is established in
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the first trimester of pregnancy, there is a larger number of hematopoietic progenitor T cells transferred
during a first trimester termination of pregnancy?’.

Conclusions:

Microchimerism is the presence of a small number of non-host stem cells originate from another
individual. During pregnancy, bi-directional trafficking of hematopoietic cells through the placenta is
occurs in all pregnancies and increases with gestational age, these microchimeric cells persist for
decades after childbirth. Cells with the Y chromosome was detected in multiple areas of the brains of
deceased women and also detected in both maternal synovial tissue and skin of patients with
rheumatoid arthritis, and in the skin and blood of women with systemic sclerosis also some researchers
demonstrate fetal microchimerism in hashimoto thyroiditis and graves disease, but found to be absent
in normal thyroids. The discovery of fetal microchimeric cells in maternal tissues led to the finding of
a positive association between fetal microchimerism and autoimmune diseases in women. Some
researchers suggests that miscarriages may cause autoimmune diseases and there is many influencing
factors and roles of microchimerism in autoimmune and non-autoimmune diseases, along with the
environmental and genetic risk factors but at the same time may have beneficial effects to the host
depending on other factors such as specific HLA genes and the HLA relationship between cell
populations. Other studies indicate that miscarriages may cause autoimmune diseases because the
placenta is being destroyed. The studying of Microchimerism and understand their origin and their role
in pathogenesis of autoimmune diseases and the beneficial effects to the host is now very important.

References:

Morgan JL. What is Microchimerism? Microchimerism. http://www.microchimerism.org/. Accessed

June 29, 2018.

Tan KH, Zeng XX, Sasajala P, Yeo A, Udolph G. Advances in pediatrics. https://www.ncbi.nIm.nih.gov/

pmc/articles/PMC3084951/. Published February 2011. Accessed June 29, 2018.

Chan WFN, Gurnot C, Montine TJ, Sonnen JA, Guthrie KA, Nelson JL. Male Microchimerism in the

Human Female Brain. PLOS Medicine. http://journals.plos.org/plosone/article?id=10.1371/journal.pon

e.0045592. Published September 26, 2012. Accessed June 29, 2018.

O'Donoghue DK, Chan J, Fuente Jde la, Kennea N. Microchimerism in female bone marrow and bone

decades after fetal mesenchymal stem-cell trafficking in pregnancy. PLOS Biology.

https://doi.org/10.1016/S0140-6736(04)16631-2. Published July 10, 2004. Accessed June 29, 2018.

Waldorf A, M K, Nelson L. Autoimmune Disease During Pregnancy and the Microchimerism Legacy

of Pregnancy. Taylor & Francis. https://www.tandfonline.com/doi/abs/10.1080/088201308022058867?j0

urnalCode=iimm20. Published July 7, 2009. Accessed June 29, 2018.

Lo YM, Watson, Sargent IL, Wainscoat JS. Two-way cell traffic between mother and fetus: biologic and

clinical implications. Blood Journal. http://www.bloodjournal.org/content/88/11/4390.long?sso-

checked=true. Published December 1, 1996. Accessed June 29, 2018.

Stevens AM. Do maternal cells trigger or perpetuate autoimmune diseases in children? Pediatric

Rheumatology. https://ped-rheum.biomedcentral.com/articles/10.1186/1546-0096-5-9. Published May

16, 2007. Accessed June 29, 2018.

Sato T, Fujimori K, Sato A, Ohto H. Microchimerism after induced or spontaneous abortion. Advances

in pediatrics. https://www.ncbi.nlm.nih.gov/pubmed/18757657/. Published September 11, 2008.

Accessed June 29, 2018.

Klonisch T, Drouin R. Fetal-maternal exchange of multipotent stem/progenitor cells: microchimerism

in diagnosis and disease. Advances in pediatrics. https://www.ncbi.nlm.nih.gov/pubmed/19828378/.

Published November 10, 2009. Accessed June 29, 2018

Nelson L, Furst DE, Maloney S, Gooley T. Microchimerism and HLA-compatible relationships of

pregnancy in scleroderma. PLOS Biology. https://doi.org/10.1016/S0140-6736(97)08357-8. Published
4




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

February 21, 1998. Accessed June 29, 2018.

Hromadnikova I, Zlacka D. Fetal cells of mesenchymal origin in cultures derived from synovial tissue
and skin of patients with rheumatoid arthritis. Egyptian Journal of Medical Human Genetics.
https://www.sciencedirect.com/science/article/pii/S1297319X08001036?via=ihub. Published June 6,
2008. Accessed June 29, 2018.

O’Donoghue K, Mahmood U. Microchimeric fetal cells play a role in maternal wound healing after
pregnancy. Taylor & Francis. https://www.tandfonline.com/doi/abs/10.4161/chim.28746. Published
April 9, 2014. Accessed June 29, 2018.

Péter A, Lajos R. The tripartite immune conflict in placentals and a hypothesis on fetal maternal
microchimerism.https://www.medical-hypotheses.com/article/S0306-9877(08)00438-6/fulltext.
Published January 25, 2009. Accessed June 29, 2018.

Sarkar K, Miller FW. Possible roles and determinants of microchimerism in autoimmune and other
disorders. Egyptian Journal of Medical Human Genetics. https://www.sciencedirect.com/science/articl
e/pii/S1568997204000990?via=ihub. Published August 7, 2004. Accessed June 29, 2018.

Adams KM. Microchimerism. JAMA Internal Medicine. https://jamanetwork.com/journals/jama/articl
e-abstract/198282. Published March 3, 2004. Accessed June 29, 2018.

Nelson L. Microchimerism: incidental byproduct of pregnancy or active participant in human health?
PLOS Biology. https://doi.org/10.1016/S1471-4914(01)02269-9. Published March 1, 2002. Accessed
June 29, 2018.

Leduc M, Aractingi S, Khosrotehrani K. Fetal-cell microchimerism, lymphopoiesis, and autoimmunity.
SpringerLink. https://link.springer.com/article/10.1007/s00005-009-0044-7. Published August 18,
2009. Accessed June 29, 2018.

Régen D, Thomas K. Fetal-maternal exchange of multipotent stem/progenitor cells: microchimerism in
diagnosis and disease. https://www.cell.com/trends/molecular-medicine/fulltext/S1471-4914(09)00152-
X. Published November 13, 2009. Accessed June 29, 2018.

Adams KM, Lambert NC, Heimfeld S, et al. Male DNA in female donor apheresis and CD34-enriched
products. Blood Journal. http://www.bloodjournal.org/content/102/10/3845.long?sso-checked=true.
Published November 15, 2003. Accessed June 29, 2018.

Rak JM, Maestroni L, Balandraud N, et al. Transfer of the shared epitope through microchimerism in
women with rheumatoid arthritis. Freshwater Biology. https://onlinelibrary.wiley.com/doi/abs/10.100
2/art.24224. Published December 31, 2008. Accessed June 29, 2018.

Khosrotehrani K, Johnson KL, Lau J, Dupuy A, Cha DH, Bianchi DW. The influence of fetal loss on
the presence of fetal cell microchimerism: A systematic review. Freshwater Biology. https://onlinelibra
ry.wiley.com/doi/abs/10.1002/art.11324. Published November 4, 2003. Accessed June 29, 2018.

Ando, Takao, Davies, F. T. Postpartum Autoimmune Thyroid Disease: The Potential Role of Fetal
Microchimerism | The Journal of Clinical Endocrinology & Metabolism | Oxford Academic. OUP
Academic. https://academic.oup.com/jcem/article/88/7/2965/2845099. Published July 1, 2003.
Accessed June 29, 2018.

Kehlen A, Schwaiger3 P, Mustafa4 T, Mannweiler5 S, Regauer5 S, Kleiberl M. Michael Klintschar.
European Journal of Endocrinology. http://www.eje-online.org/content/154/2/237.long. Published
February 1, 2006. Accessed June 29, 2018.

Bianchi DW, Farina A, Weber W, DeRiso M. Significant fetal-maternal hemorrhage after termination
of pregnancy: Implications for development of fetal cell microchimerism. PLOS Biology.
https://doi.org/10.1067/mob.2001.111072. Published March 17, 2001. Accessed June 29, 2018.

Yan Z, Lambert NC, Guthrie KA, Porter AJ. Male microchimerism in women without sons: Quantitative
assessment and correlation with pregnancy history. PLOS Biology. https://doi.org/10.1016/j.amjmed.20

5




05.03.037. Published August 20, 2005. Accessed June 29, 2018.

26. Sato T, Fujimori K, Sato A, Ohto H. Microchimerism after induced or spontaneous abortion. Advances
in pediatrics. https://www.ncbi.nlm.nih.gov/pubmed/18757657/. Published September 25, 2008.
Accessed June 29, 2018.

27. McGrath H. Elective pregnancy termination and microchimerism: Comment on the article by

Khosrotehrani et al. Freshwater Biology. https://onlinelibrary.wiley.com/doi/abs/10.1002/art.20650.
Published September 9, 2004. Accessed June 29, 2018.




