Bone Marrow Derived Mesenchymal Stem Cells Versus Astaxanthin in Treatment of Toxic Effect of 5- Fluorouracil on Gastric mucosa of Male Albino Rats
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Abstract: 5-fluorouracil (5-FU) is an effective chemotherapeutic medication. It is commonly implicated in treatment of various malignancies; this research aimed to investigate potential therapeutic effect of the BMMSCs and Astaxanthin on 5-FU toxic effect on albino rat's stomach. 40 rats were divided into 4 groups: Group I (control group): received no treatment Group II (5-fluorouracil group): for 5 consecutive days rats were intravenously injected by 50 mg/kg 5-FU. Group III (5- Fluorouracil group and Astaxanthin): got 5-FU as in group II, followed by astaxanthin 50mg/kg for 10 consecutive days. Group IV (BMMSCs): received 5-FU as in group II then intravenously injected by 106 of BMMSCs once in rat tail. All rats were sacrificed on the 35th day from the beginning of the experiment, to be examined microscopically, stomach sections were stained by H&E to evaluate histopathological changes, stained also with PAS to evaluate mucosal glycoprotein production, transmission electron microscopic was used to evaluate ultra-structural changes and Immunohistochemistry using Ki67 was used to evaluate level of cell proliferation. examination of stomach Sections of group II showed separation in the gastric glands, congested blood capillary, vacuolations of parietal cells, while (Gr III) and (Gr IV) showed marked stomach histological structure improvement and down regulated expression of Ki67, compared to the (GrII). electron microscope supported these results. Both BMMSCs and Astaxanthin have good impact in ameliorating the toxic effect of 5-FU on albino rats stomach, with no significant difference between both techniques.
Key words: Astaxanthin,5FU,stomach,MSCs.
Introduction:
Chemotherapy includes the use of cytotoxic agents to eradicate neoplastic cancer cells in different organs (Ferlay et al., 2015). 5-fluorouracil (5-FU) is an effective antimetabolite chemotherapeutic medication. It is commonly implicated in various malignancies treatment as colorectal, liver, head, neck skin, and breast cancers (Bachmeier et al., 2019). Regarding the National Comprehensive Cancer Network and

 (
1
)
the European Society for Medical Oncology guidelines, 5-FU is a crucial medicine for both adjuvant therapy and metastatic colorectal cancer (Benson et al., 2017). 5FU is activated by thymidine phosphrylase enzyme into fluoro - deoxyuridylate which is capable of suppressing thymidylate synthetase, resulting in direct inhibition of DNA synthesis. (Kataoka et al., 2010)
There is a consistent and long history of 5-FU in mucosal injury induction. It causes lesions in the form of inflammation and ulceration at any region of the gastrointestinal system, causing a variety of symptoms that significantly influence the tolerance of chemotherapy and quality of life is the definition of mucositis (Gawish et al., 2013). Astaxanthin  is  a  carotenoid  pigment  with  a  powerful  antioxidative  and  anti- inflammatory effects. It is the most potent and safest antioxidant known to exist in nature. Numerous types of algae, plants, and types of seafood, such as shrimp and salmon  fish,  are  typical  natural  sources  of   Astaxanthin.  It  is  derived  from Haematococcus pluvialis microalgae (Mosaad et al., 2016).
Astaxanthin, has been found to be highly effective in mopping up free radicals as it possesses  anti-oxidative,  anti-inflammatory,  anti-apoptotic,  and  other  beneficial pharmacological properties. Many chemical reactions produce free radicals which are injurious to body cells, as they are the causes of many diseases, disabilities, and death. Antioxidants suppress and mop up these circulating free radicals (Kim et al., 2018). Stem  cell  therapy  refers  to  any  technique  that  uses  or  stimulates  stem  cells. Typically, it serves to repair or replace damaged cells or tissues  (Rashed et al., 2016). Bone marrow-mesenchymal stem cells (BMMSCs) were reported by multiple studies  to  had  a  valuable  role  in  the  gut  damage  healing  and  contribute  to  the gastrointestinal tissue's development (Liu et al., 2015).
Askarov et al., (2008) found that multipotent mesenchymal stromal cells derived from autologous bone marrow may promote gastric mucosa microcirculation, stimulate angiogenesis, and enhance gastric ulcer healing in rats


This study aimed to assess 5-FU effect on gastric mucosa and compare between the beneficial regenerative effects of BMMSCs and Astaxanthin on 5-FU- induced gastric toxic lesions.
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