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A Fntroduction and Aim of the Worl

1. Introduction and Aim of the Work

Diabetes mellitus (DM) is considered a global
emergency. Around 537 million people worldwide suffer
from DM, and1.6 million die annually secondary to diabetes
(IDF, 2021). It is predicted that 643 million people to suffer
from DM by 2030 and to 783 by 2045. (WHO, 2020; Patel et
al., 2022).

Many pathological factors are involved in the prognosis
of DM. However, pancreatic 3 cell dysfunction is considered
the core of DM and its complications (American Diabetes
Association, 2014; Antonetti et al., 2021).

Maintenance of pancreatic § cells could be achieved
through two strategies. First, increasing its reproductive
capacity. However, the potential risk of cancer emergence
may accompany this strategy. Second, enhancing the defense
power of the B cells against destructive matters by inducing
autophagy. Nevertheless, the subsequent risk of programmed
cell death might also arise. Consequently, an optimal
induction of autophagy is the key to gain the benefits of this
vital biological process (Stutzer et al., 2012; Vetere et al.,
2014; Eshraghi et al., 2022). We aimed in this study to

prolong the life span of B cells through induction of

1
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autophagy in an appropriate way. Autophagy has been
demonstrated to have a beneficial effect on DM-induced
nephropathy (Khodir et al., 2020).

Rapamycin, an immunosuppressant mammalian target
of Rapamycin (mTOR) inhibitor drug was shown to
stimulate B-cell autophagy, but its effects on preventing or
ameliorating the diabetic nephropathy (DN) is unclear, an

effect worth to be studied.

Research on fasting is gaining attraction based on recent
studies that show its role in many adaptive cellular responses
such as the reduction of oxidative damage and inflammation
(Visioli et al., 2022). Fasting forces healthy cells to enter a
slow division and highly protected mode that protects them
against oxidative stress which is considered a key factor in
developing pancreatic insufficiency (Nencioni et al., 2018).
As fasting is now an attractive protective strategy, its effect
will be compared to Rapamycin effects on pancreatic and

renal cells.

Induction of autophagy in pancreatic  cells is of an
appreciated importance, as it results in indirect activation of

CAT biosynthesis that is normally expressed in low level in
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the pancreatic B cells (Lenzen et al., 1996; Pearson et al.,
2021).

Accordingly, the ultimate aim of this study was to:

1) Explore the real outcome of autophagy in developing or

preventing DM complications, in particular DN.

2) Estimate the prophylactic importance of Rapamycin, as a
standard inducer for the autophagy, in preventing

progression of DN.

3) Explore the physiological importance of fasting towards

DM and pancreatic f3 cells.

4) Compare the effect of Rapamycin/ fasting in enhancing

or worsening DM and its complications.




