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Abstract

The present article investigates the therapeutic efficacy of probiotic bacteria (lactic acid bacteria) in the treatment
of liver diseases. The investigation of lactic acid bacteria (LAB) isolated from camel milk and their effects on
liver cells has attracted attention due to the potential therapeutic benefits of these microorganisms. Camel milk is
rich in bioactive compounds including lactoferrin, lysozyme, and various peptides that exhibit antioxidant and
anti-inflammatory effects. These components modulate oxidative stress and inflammation, both of which are
critical in cancer progression. The anti-apoptotic effects of lactic acid bacteria in reducing cancer cell survival are
significant. By inducing apoptosis through intrinsic pathways, these bacteria can effectively reduce cell viability
in hepatocellular carcinoma models. Lactic acid bacteria from camel milk show promising anticancer activities
against liver cancer. Hydrolyzed proteins in camel milk showed the ability to counteract liver dysfunction and
have antihypertensive, antioxidant and kidney and liver protective properties. . Also, the antioxidant activity of
camel milk can be attributed to its high content of vitamin C and its specific proteins that reduce reactive oxygen
species (ROS) and thus protect cells from oxidative damage. Modulation of apoptosis pathways by lactic acid
bacteria suggests their potential as adjuvant therapies alongside conventional treatments for liver cancer
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EXTENDED ABSTRACT

Introduction: Milk is one of the most important foods for humans and animals and acts as a complete diet due to
its vital components such as carbohydrates, proteins, fats, vitamins and minerals. The composition of milk is
highly dependent on various factors, including the health status of the animal, especially the health of the
mammary glands, the photoperiod of different seasons, diet (such as increasing the consumption of concentrates
in the dry season), genetic factors and the temperature of milk storage, which can affect it. Among the different
types of milk, camel milk, known as the "white gold" of the desert, is of particular importance due to its essential
nutrients. Camel milk is not only nutritionally valuable but also has many practical applications. Compared to
other milks, camel milk contains higher amounts of zinc, iron, vitamin C and vitamin E, which play an important
role in strengthening the immune system. One of the outstanding features of camel milk is its ability to fight
various diseases. This feature is due to the presence of key proteins such as lactoferrin, peptidoglycan,
immunoglobulin antibodies and some enzymes such as lysozyme and lactoperoxidase. Daily consumption of this
milk can strengthen the body's defense system and improve the immune system. It is also very low in sugar and
cholesterol, which makes it superior to the milk of other ruminants. Camel milk has a miraculous effect on human
health, because it contains insulin and has very high amounts of vitamin C. The vitamins in this milk play an
important role in antioxidant activities and reducing damage caused by destructive factors. Scientific studies have
also confirmed that camel milk has antioxidant activity and has significant therapeutic properties. Camel milk
contains large amounts of probiotics. Probiotics are an example of food supplements that are consumed in the
form of live bacteria and, if consumed in sufficient quantities, have health benefits in addition to nutritional
properties. Lactic acid bacteria (LAB), Bifidobacterium and Lactobacillus are the most common probiotic genera
that have been used. These bacteria are generally considered safe. Therefore, their consumption does not pose a
problem for human health.

Materials and Methods: In this review article, a comprehensive search was conducted in scientific databases
including Pub Med, Google Scholar, Scopus to collect research related to liver diseases and its relationship to
treatment and the effect of probiotic bacteria isolated from camel milk.

Results: LAB can exert beneficial effects through several different mechanisms. For example, they are able to
change the physiological environment of pathogenic microorganisms by reducing pH, degrading complex
carbohydrates and producing organic acids such as short-chain fatty acids and lactate. Also, they can produce
antibiotic compounds such as bacteriocins. Studies show that probiotics play a role in the prevention and treatment
of genitourinary, respiratory, and gastrointestinal diseases. Probiotics exert their effects primarily by maintaining
intestinal homeostasis and inhibiting the growth of pathogenic agents. Some other benefits of probiotics include
immunomodulatory, antioxidant, and anticancer activities, reducing lactose intolerance, lowering blood pressure,
lowering cholesterol levels, and reducing the risk of cardiovascular disease, and increasing the bioavailability of
nutrients. Probiotics can be effective in the prevention and treatment of many diseases. These benefits may be due
to their activities in the gut or their metabolism and growth during the production process of fermented foods. In
2016, it was estimated that more than a million people in the United States will have cancer, and approximately
600,000 of them will die from the disease. In fact, cancer is one of the leading causes of death worldwide. Various
studies have been conducted on the effects of camel milk on cancer treatment, and the results show that camel
milk is very effective in fighting liver and breast cancers. While camel milk cannot be considered a separate
treatment, it can certainly be considered a definitive therapeutic supplement in fighting cancer. Despite all this,
camel milk has less fat than cow and sheep milk and is very useful for dry liver and fatty liver. Having a substance
called insulin-like, it reduces the risk of diabetes and helps remove toxins from the liver and cleanses the liver.
Hepatitis patients also reduce the percentage of hepatitis symptoms after eating camel milk and help improve the
process of hepatitis. Camel milk contains large amounts of immune system components. Liver cancer cells were
placed in two types of cow and camel milk for 24 hours. At the end of 24 hours, the experiment showed that
treatment with 80 mg per milliliter of camel milk reduced liver cancer cells by about 50 percent, while cow's milk
had no effect.

.Conclusion: Researchers have found that camel milk is an important factor in reducing and controlling cancer
by reducing oxidative stress. Camel milk contains cancer-protective substances, and this substance contains smart
cancer cells that attack and destroy toxic substances in cancer cells without causing any side effects.
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