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ABSTRACT

Abstract

Researches both at home and abroad shows that Prothymosin alpha (ProTa)
plays a great role in regulating the immune system, antioxidant, anti-apoptosis,
resistance to infection and inflammation, that it can promote cell division and
proliferation, all of which provides a theoretical basis for us to begin our work which
refers to the role and mechanism of ProTa in normal mice and DM mice after skin
injured.

Matrix metalloproteinase 9 (MMP-9) is a type IV collagenase involved in early
steps of acute wound healing process and found at elevated levels then returns to basal
levels in acute wounds. Tissue inhibitor of matrix metalloprotease-1(TIMP-1), a tissue
inhibitor of MMPs, has a great effect on the growth and proliferation of many types of
cytokines.

Nrf2 is a key transcription factor to protect cells against foreign invaders and
oxidative injury, and protect organism against oxidative injury induced by
high-sucrose and high-fat. If there is a deletion or activation barriers, cells will very
susceptible to stressors, and the processes of inflammatory reparative will be extended,
what’s more, apoptosis also will happen.

ProTa has the ability to regulate immune system and promote cell proliferation,
and MMP-9 has an intimate relationship with wound healing and scarring, Nrf2 plays
a great role in anti-oxidizing, whether ProTa has an effect on expression of MMP-9,
TIMP-1, Nrf2 and what’s the underlying mechanism when these factors exist
simultaneously? However, the former researches have not referred so far. In our study,
we used technology such as stereology, histology, RT-PCR and ELISA to illuminate
the effect of ProTa on the expression and secretion of MMP-9/TIMP-1, Nrf2 in a
murine wound healing model, which will provide a strong theoretical basis for clinical
application.There is four parts in our work.

The first part refers to ProTa promote wound healing process in normal mice. In



ABSTRACT

this part, we use technologies such as stereology,histology to evaluate the healing
effect of 60 ,120pg/ml ProTa treated groups and PBS control group.120pg/ml ProTa
treated group, the best healing effect group ,was designed to examine the expression
and secretion of MMP- 9/TI MP- 1 ,Nrf2,ProTa at different time points during wound
healing ,using technology such as RT-PCR,ELISA. Results show that ProTa
(120pg/ml) can promote wound healing by itself through promoting the formation of
proliferation of vascular endothelial cell. Meanwhile, ProTa promotes wound healing
maybe through down-regulating the expression of MMP-9 and up-regulating the
expression of TIMP-1, Nrf2 and ProTa.

The second part is ProTa promote wound healing process in DM mice. Normal
mice were injected with STZ to produced diabetes mellitus model, on the dorsum of
which were made a circular (12mm) full-thickness excisional wound. We used
technologies such as stereology, histology, Masson’s Trichrome Stain, RT-PCR to
examine the expression and secretion of MMP- 9/TIMP-1, Nrf2, and ProTa at
different time points during wound healing. Results show that ProTa also can promote
wound healing of DM mice.

The third part proved that ProTa can promote the growth and proliferation of
vascular endothelial cells in vitro.

The fourth part mainly focus on the function of ProTa to protect organism
against DM. Animals in this part was divided into female group and male group,
which were randomly divided into PBS control group and ProTa treated group
respectively. Both PBS control group and ProTa treated group were injected
intraperitoneally with ProTa (5ug) 15 days, then STZ to induce DM model and
damage to islet cells. Body weight and glucose intolerant ability were examined to
evaluate the effect of ProTa to organism. We found that ProTa could enhance
effectively glucose intolerant ability of both female and male mice, and that prevent
over weight, regulate the glucose. What’s more, this effect did do work to female and
male mice.

Our studies will rich the functions of ProTa, such as promote cell division and

proliferation, anti-apoptosis, resistance to infection and inflammation, which will
\Y
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