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Mesenchymal stem cells: can it be used for the treatment of trauma

hemorrhagic shock?

Dear Editor,

Hemorrhagic shock (HS) is a major leading cause of death
after trauma [1], condition with no therapeutic options until
now. Fluid, blood and its component and stopping of bleeders
have been the cornerstone of management since many decades.
The previous study has shown that resuscitation fluids (blood
and its components) induce ischemia-reperfusion, promotes
the production of reactive oxygen species, and activation
of immune cells [2]. The excessive release of inflammatory
cytokines contribute to tissue damage and is associated with
the suppression of bone marrow stromal cells (BMSCs),
hematopoietic progenitor cells (HPCs) leading to multi-
organ failure and death [3,4]. No study has addressed on the
dysfunction of BMSCs and HPCs may be reactivated by bone
marrow mesenchymal stem cells (BM-MSCs) in T/HS patients.
Authors feel BM dysfunction may be corrected by the MSCs
in T/HS patients.

MSC:s are the precursor cells for stromal tissue that supports
hematopoiesis. Hematopoiesis including extracellular matrix
(ECM) proteins are maintained and regulated by BM-MSCs.
ECM-derived peptides promote cell adhesion, express on
HPCs and are important in erythropoiesis, and controls
immature HPCs within BM compartment [4,5].

MSCs are found in almost all tissues. MSCs have the
capacity of self-renewal and differentiate into chondrocytes,
osteocytes, and adipocytes as well as myocytes and neurons.
Differentiation of MSCs leads to development of skeleton and
bone formation and this development os regulated by bone
morphogenetic proteins (BMPs). BMPs belong to the members
of transforming group factor-beta superfamily. BMPs are
grouped of homologous signaling proteins has diverse functions
and plays an important role in embryogenesis, organogenesis,
cell proliferation, and stem cell differentiation [6]. BM-
MSCs have the ability to adhere plastic surface when grown
in culture, its appear fibroblast-like morphology. MSCs
are expressed CD73, CD90, and CD105 surface markers.
They are used for the characterization of MSCs and are not
expressed in hematopoietic lineage markers. MSCs can be
isolated from the BM, adipose tissue, umbilical cord, fetal
liver, muscle, and lung and have the potential expanded in
vitro [6]. MSCs also have immunomodulatory properties; they
act as an immunomodulator, controls peripheral tolerance,
transplantation tolerance, autoimmunity, tumor evasion, as
well as fetal-maternal tolerance. The previous study reported
that pro-inflammatory cytokines viz. interferon gamma (IFNy),
tumor necrosis factor (TNFa), and interleukin-1beta (IL-1B)
are secreted by MSCs. Sometimes, these pro-inflammatory

cytokines may induce the secretion of anti-inflammatory
immunosuppressive factors under local microenvironment
condition [7]. Previous studies demonstrated that human
MSCs maintained immunosuppressive microenvironment by
secreting the cytokines, avoid allorecognition, and interfere
with dendritic cells and T-cells function [8].

Administration of a single dose of MSCs impaired wound
healing via regulatory treg cells after trauma in a rat model [9].
The recent studies demonstrated that treatment with MSCs
after polytrauma (PT) to reduce inflammation and tissue
regeneration [10,11]. MSCs have therapeutic promise
in numerous preclinical and clinical models of diseases
such as graft-versus-host disease, sepsis, hepatic failure,
and acute renal failure. Previously published reports have
shown preclinical and clinical use of BM-MSCs for tissue
regeneration [11].

Recently, more than 283 clinical trials were registered with
MSCs (www.clinicaltrials.gov) and 45 studies for MSCs in
December 2012, of which two were related to lung injury [12].
The role of MSCs in T/HS has been poorly understood. Previous
studies indicated that the allogeneic BM-MSCs transplantation
improved rats rehabilitation scores after experimental
PT[13]. Intravenously administered MSCs reduced pulmonary
endothelial cell permeability, inflammation, and impaired
wound healing in a rat model of HS and trauma [14].

The authors feel that MSCs may have the therapeutic option
not only for the reactivation of BM dysfunction, but also for
acute lung injury, acute respiratory distress syndrome caused
by T/HS in humans. Differentiation capacity of MSCs may
be applied for the treatment of T/HS. Further research on this
subject needs to be done.
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