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Summary
Hematopoietic stem cell transplantation (HSCT) was originally developed to treat hematopoietic diseases, congenital
immunodeficiency, leukemia, and so on. Subsequently, the technique has been used to treat solid tumors, autoimmune diseases and
metabolic disorders. Although improvements have been made to the protocol, the associated risks are still high. To minimize these
risks, we have established a new HSCT protocol, intra-bone marrow-hematopoietic stem cell transplantation (IBM-HSCT). IBMHSCT reduces graft versus host disease (GVHD), and accelerates hematopoiesis of donor bone marrow cells, resulting in the rapid
recovery of hematopoiesis after the BMT.
In 1968, R.A. Good et al. performed the first hematopoietic stem cell transplantation (HSCT), in which bone marrow cells
(BMCs) were utilized as HSCs, in humans[1]. This procedure was successfully carried out on an immunodeficient male baby. HSCT
had originally been developed to treat immunological and hematopoietic diseases, but was subsequently applied to solid tumors,
autoimmune diseases, metabolic disorders, and so on. HSCT protocols have been gradually improved, and the risks of HSCT have
been reduced, but are still unacceptably high[2]. However, with a better safety profile and ease of application, HSCT could be applied
to a far wider range of diseases.
HSCT has usually been performed by injecting donor hematopoietic cells containing hematopoietic stem cells into the
recipient’s peripheral vein. However, a considerable number of injected cells become trapped in the lung and are prevented from
migrating into the recipient’s bone marrow[3,4].
In order for the HSCT to be more effective, we developed a new protocol, in which donor HSCs are directly injected into
the recipient’s bone marrow cavity, resulting in the injection of many more donor HSCs into the recipient’s bone marrow cavity than
the conventional intravenous method[5] (Figure). IBM-HSCT accelerates donor hematopoiesis, resulting in improved survival rates
of the recipients after BMT[5,6]. This method also obviates the risk of the hematopoietic cells becoming trapped. Since 2001, we have
published around 50 papers describing the method, which we have successfully applied to several animal models of autoimmune
diseases, diabetes, senescence accelerated mouse, and so on. For example, the MRL/lpr mouse, which is a lupus model, is known to
be chimeric-resistant[7]. This mouse is also radiosensitive (<8.5 Gy), whereas its abnormal hemopoietic stem cells are radioresistant
(>8.5 Gy); conventional BMT (8.5 Gy irradiation plus allo BMT) has a transient effect on the autoimmune diseases, which tend
to recur 3 months after the BMT. However, when we transplanted BMCs from normal mice into the bone marrow cavity of MRL/
lpr mice, the hemopoietic cells were replaced with the donor cells and the mice subsequently did not show any autoimmune status,
resulting in prolonged survival[5].
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Figure: Procedure of IBM-HSCT: Hematopoietic cells containing hematopoietic stem cells are directly injected into the bone marrow cavity.

Intra-bone marrow injection is a useful and effective
method for HSCT. It has also been applied to humans using cord
blood and has shown better results than the conventional intravenous injection method[8,9]. Our hope is that IBM-HSCT is further developed and is used in a wide variety of fields.
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