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RINGKASAN

Masalah utama yang terjadi dalam terapi cangkok sumsum tulang penderita
talasemia beta mayor di dunia saat ini adalah reaksi penolakan atau Graft versus
Host Disease (GvHD). Komponen yang bertanggung jawab atas kejadian GvHD
adalah gen HLA donor (Petersdorf, 2017) dan sel limfosit T inang (Abbas, 2016).
Angka kejadian GvHD akut global adalah hingga 50% pada pasien hematopoietic
stem cell transplantation (HSCT) (Choudhary et al., 2019) dengan angka mortalitas
lebih 10% (Vaillant et al., 2020). Gen pembawa talasemia mayor di Indonesia
berkisar 3-10%, atau setiap tahun lahir 2500 bayi lahir dengan talasemia mayor
(Menkes,2018).

Prinsip menghambat respon GvHD adalah dengan memberikan gen HLA-G
kelas 1b non klasik yang tidak dikenali inang (Rebmann et al., 2014) dan menekan
perkembangan limfosit T CD4*, CD8*(Sauls et al., 2020). HLA-G banyak
ditemukan di permukaan membrane mesenchymal stem cell (MSC) tali pusat
manusia (Ding et al., 2016). HLA-G menyandi 7 bentuk molekul yaitu HLA-GI1, -
G2, -G3, -G4 yang terikat di membrane (mHLA-G) dan HLA-GS, -G6, dan HLA-
G7 yang larut di sitoplasma, soluble (sHLA-G) (Moreau et al, 2002). Selain
molekul HLA-G yang bersifat imunosupresif, MSC yang diaktifasi oleh sel limfosit
T, akan mengekspresikan molekul imunosupresif IL-10, TGFp, PGE2, IDO
(Manrreza and Montesinos, 2014). MSC dapat menginduksi diferensiasi progenitor
sel punca hematopoitik CD34* menjadi populasi DC regulator, yang pada
gilirannya akan merangsang generasi Foxp3 Treg dan menghambat maturasi
dendritic cell (mDC) tetap dalam kondisi immature dendritic cell iDC) (Manrreza
and Montesinos, 2014). Berbagai jalur efektor imun di atas baik independen
maupun dependen akan menghambat proliferasi sel T CD4* dan CD8* sehingga
menekan terjadinya GvHD (Assman et al., 2021).

Tujuan penelitian ini adalah menjelaskan pemberian ko-kultivasi sel punca
mesenkimal tali pusat (MSC) dan sel punca hematopoitik CD34* darah tepi
terhadap respon Graft versus Host Disease (GvHD) pada cangkok sumsum
tulang penderita talasemia mayor. Menganalisis perubahan ekspresi 1L-10,
TGFp, PGE2, IDO dengan pemeriksaan Elisa dan sekresi HLA-G, Foxp3, CD4*,
dan CD8*dengan pemeriksaan Imunositokimia. Manfaat penelitian ini secara
akademis memberikan kontribusi teori ko-kultivasi sel punca mesenkimal tali pusat
dan sel punca hematopoitik CD34 darah tepi terhadap respon GvHD, sedangkan
manfaat praktisnya adalah memberikan alternatif peningkatan efikasi dalam
pencegahan respon GvHD baik pada penelitian preklinik in-vitro maupun in-vitro
dan uji klinik.

Hipotesa penelitian ini adalah pemberian ko-kultivasi sel punca mesenkimal tali
pusat dan sel punca hematopoitik CD34* dapat meningkatkan ekspresi IL-10,
TGFp, PGE2, IDO, sekresi HLA-G, dan Foxp3, dan dapat menurunkan jumlah sel
limfosit CD4* dan CDg&".

Hasil penelitian ini, dapat diringkas sebagai berikut: (1) pemberian ko-kultivasi
sel punca mesenkimal tali pusat dan sel punca hematopoitik CD34" dapat
meningkatkan ekspresi IL-10, TGFB, PGE2, dan IDO sejak jam 12 hingga
jam 24 secara signifikan (p<0,05); (2) meningkatkan sekresi HLA-G secara
signifikan (p<0,05); (3) meningkatkan sekresi Foxp3 secara signifikan

Xii
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(p<0,05); (4) menurunkan sekresi sel limfosit CD4 dan CDS8 secara
signifikan (p<0,05).

Kesimpulan penelitian ini adalah bahwa pemberian ko-kultivasi sel punca
mesenkimal MSC dan sel punca hematopoitik CD34* pada kultur sel limfosit T
mampu menurunkan reaksi GvHD.

xiii
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SUMMARY

The main problem that occurs in bone marrow transplant therapy in patients
with beta thalassemia major in the world today is the response reaction or Graft
versus Host Disease (GvHD). The components responsible for the incidence of
GvHD are the donor HLA gene (Petersdorf, 2017) and host T lymphocytes (Abbas,
2016). The incidence of global acute GVHD is up to 50% in hematopoietic stem cell
transplantation (HSCT) patients (Choudhary et al., 2019) with a mortality rate of
more than 10% (Vaillant et al., 2020). Genes carrying thalassemia major in
Indonesia range from 3-10%, or every year 2,500 babies are born with thalassemia
major (Menkes, 2018).

The principle of inhibiting the GVHD response is to provide non-classical HLA-
G class 1b genes that are not recognized by the host (Rebmann et al., 2014) and
suppress the development of CD4*, CD8* T lymphocytes (Sauls et al., 2020). HLA-
G is found on the surface of the human umbilical cord mesenchymal stem cell
(MSC) membrane (Ding et al., 2016). HLA-G encodes 7 molecular forms, namely
HLA-GI1, -G2, -G3, -G4 membrane-bound (mHLA-G) and HLA-GS5, -G6, and
HLA-G7 dissolved in the cytoplasm, soluble (sHLA- G) (Moreau et al, 2002). In
addition to the HLA-G molecule which is immunosuppressive, MSC, which is
activated by T lymphocytes, will express immunosuppressive molecules 1L-10,
TGFp, PGE2, IDO (Manrreza and Montesinos, 2014). MSC induces differentiation
of CD34* hematopoietic stem cell progenitors into regulatory DC populations,
which in turn can generate the Foxp3 Treg and inhibit the maturation of dendritic
cells (mDC) that remain in immature dendritic cell (iDC) conditions (Manrreza and
Montesinos, 2014). The various immune effector pathways, both independent and
dependent, will inhibit the proliferation of CD4* and CD8* T cells, causing GvHD
(Assman et al., 2021). The aim of this study was to explain the co-cultivation of
mesenchymal cord stem cells (MSC) and hematopoitic stem cells CD34* peripheral
blood to the response of Graft versus Host Disease (GvHD) in bone marrow grafts
in thalassemia major patients. Analyze changes in expression of IL-10, TGFL,
PGE?2, IDO by examining Elisa and secretion of HLA-G, Foxp3, CD4*, and CD8*
by immunocytochemistry examination. The academic benefit of this study is to
contribute to the co-cultivation theory of cord mesenchymal stem cells and
peripheral blood CD34* hematopoytic stem cells to the GvHD response, while its
practical benefit is to provide an alternative to increasing the efficacy in preventing
GVHD responses in both in-vitro and in-vitro preclinical studies and clinical trials.

The hypothesis of this study is that co-cultivation of mesenchymal cord stem
cells and CD34* hematopoietic stem cells can increase the expression of IL-10,
TGFp, PGE2, IDO, secretion of HLA-G, and Foxp3, and can reduce the number of
CD4* and CD8* lymphocytes.

The results of this study can be summarized as follows: (1) the co-cultivation
of mesenchymal stem cells and CD34* hematopoitic stem cells can significantly
increase the expression of IL-10, TGFp, PGE2, and IDO from 12 hours to 24 hours.
<0.05); (2) increased HLA-G secretion significantly (p <0.05); (3) increased Foxp3
secretion significantly (p <0.05); (4) decreased the secretion of CD4* and CD8*
lymphocytes significantly (p <0.05).

The conclusion of this study is that co-cultivation of MSC mesenchymal stem

Xiv
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cells and CD34* hematopoietic stem cells in T lymphocyte culture can reduce the
GvHD response.
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Abstract
Graft Versus Host Disease Response in Co-cultivation of Mesenchymal Stem Cell and
CD34* Hematopoietic Stem Cell of Major Thalassemia

Background. The main problem in the implementation of bone marrow transplantation (BMT) in
patients with thalassemia major in the world today is graft versus host disease (GVHD). One of the
causes is incompatibility of the donor's human leucocyte antigen (HLA) with recipient T
lymphocytes. The gene that plays the most role in this GvHD reaction is the donor human
leucocyte antigen (HLA), and the HLA which has immunosuppressive properties is the non-
classical class 1b HLA-G. HLA-G is found on the surface of mesenchymal stem cell (MSC)
membranes. MSC when activated with T lymphocytes, will secrete immunosuppression
molecules, HLA-G and forkhead box protein 3 (Foxp3), and express interleukin-10 (IL-10),
transforming growth factor B (TGFB), prostaglandin E2 (PGE2), and indoleamine-2,3-dioxygenase
(IDO). MSC will induce CD34* hematopoietic stem cells to keep dendritic cells (DC) in immature
(iDC) state which will strengthen the inhibition against the proliferation of CD4* and CD8* T cells,
thereby reducing the GvHD reaction.

Methods. The research design was carried out as an experimental pre-posttest only control group
design (in-vitro). T lymphocytes cultured from peripheral blood of children with thalassemia major
were exposed to MSC and CD34* hematopoietic stem cells from sibling donor. The experimental
unit was divided into 4 groups: (1) The positive control group, untreated T lymphocytes, (2) T
lymphocytes exposed to MSC, (3) T lymphocytes exposed to CD34* hematopoietic stem cells, (4)
T lymphocytes exposed to co-cultivation of MSC-CD34*. Elisa examination of IL-10, TGFS,
PGE2, IDO secretion and immunocytochemistry examination of the expression of HLA-G, Foxp3,
CD4*, and CD8* were done at 0, 12, and 24 hours incubation time.

Results. Co-cultivation of MSC-CD34* stem cells in T lymphocyte culture was able to increase
the secretion of IL-10, TGFB, PGE2, IDO, HLA-G and Foxp3 significantly (p <0.05) at 12 and 24
hours. CD34* hematopoietic stem cells and MSC-CD34* stem cell co-cultivation were able to
significantly reduce CD4* expression (p <0.05) at 12 and 24 hours. Furthermore, MSC and MSC-
CD34* stem cell co-cultivation were able to reduce CD8* expression significantly (p <0.05) at 24
hours.

Conclusions. Co-cultivation of MSC-CD34* hematopoietic stem cells in T lymphocyte culture
was able to reduce the GVHD reaction.

Keywords: BMT Thalassemia, MSC umbilical cord mesenchymal stem cells, CD34*
hematopoietic stem cells, IL-10, TGFB, PGE2, IDO, HLA-G, Foxp3, CD4*, CD8*.

Promotor,

Prof. Dr. Fedik Abdul Rantam, drh., M.Sc
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