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Abstract

The importance of bone marrow lies not only in providing the body
with different blood cells, but rather in its ability to provide the body with
renewable stem cells involved in tissue regeneration or stem cell
transplantation as a treatment for many diseases. Bone marrow cells are
regulated by many intrinsic factors, the most important of which are heat
shock proteins and antioxidant enzymes that work together within a micro-
environment to maintain the functioning of these cells during lifestyle. The
aim of the study was to look into the relationship between gene expression
profiling in healthy rats’ bone marrow hematopoietic cells through the study
of gene expression of certain heat shock protiens Hsps and antioxidant
enzymes, and evaluate the bone marrow cytology within first three months
old. A total healthy 90 neonate pups were employed throughout the study,
divided into three groups according to study design thirty pups each. Group
1 pups were kept till 1 month old, group 2 pups were kept till two months
and the third group were left till three months old. When the rats reached the
prescribed age, bone marrow samples were taken after euthanized the
animas by physical method of euthanasia via cervical dislocation of
unanesthetized animals. Bone marrow samples were collected from the
femur and tibia. Bone marrow smears were made and stained with May
Grunwald Giemsa stain a MGG stain to evaluate the bone marrow cytology.
The samples were collected every 5 samples in an Eppendorf test tube, 6
tubes for each group, and kept in deep freezing at -80°C for studying the
gene expression of selected genes. The results of bone marrow smears
showed different stages of haematopoiesis including erythroid, myeloid, and
megakaryocyte cell lines production. Moreover, the morphological

evaluation of haematopoietic cells revealed all different types of progenitors
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and immature cells of both erythroid and myeloid cells and their counts were

varied with age progress.

Moreover, the gene expression of Hsps and antioxidant enzymes
showed constant regulation throughout the study except Hsps90a revealed
down-regulation at age 3 months compared to first 2 months; antioxidant
enzyme GPX1 expression revealed up-regulation at 2, and 3 months old
compare to first month of age. In addition to that the fold change of Hsp90
was exhibited an increase in fold change throughout the study period, while
Hsp90a was exhibited increase in fold change at 3 months old. The
antioxidants enzymes also were showed increase in their fold change

throughout the study period.

The relationship between studied genes revealed direct strong
relationship between SOD3 and Hsp90B and strong inverse correlation
between GPX1 expression and Hsp90a only. On the other hand, other genes
showed mild non-significant correlation. Meanwhile, to look into the
relationship between gene expression profiling and healthy bone marrow
hematopoietic cells was interesting through their correlation among them
with independence manner according to the type of haematopoietic cells and
certain genes.

The study concludes that bone marrow cells differentiation and
proliferation are related to age progress, haematopoietic cells differentiation
and proliferation are regulated by bone marrow microenvironment
conditions via Hsps and antioxidant genes. Also, Hsps90a and 908 and
antioxidant enzymes CAT, SOD3 and GPX1 are the main genes that
regulates the myeloid cell line production and differentiation. Hsps90p and
27 and antioxidant SOD3 are mainly regulates the erythroid cell line

production and differentiation and maturation. There is a direct relationship
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between Hsp90B and SOD3 and inverse relationship between GPX1 and
Hsps90a as noticed. There is no correlation between all antioxidant genes

and Hsp27 gene expression during haematopoiesis.
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