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Research Advances in the Refining of Polysaccharides and the Mechanism for Its Effect on Reducing the Toxicity and

Enhancing the Efficacy of Cyclophosphamide
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(College of Food Science and Technology, Hebei Agricultural University, Baoding 071000, China)

Abstract: Anticancer chemotherapy with cyclophosphamide (CTX) is accompanied by toxic side effects such as bone
marrow suppression and intestinal mucosal injury, which seriously affects the treatment tolerance and prognosis of patients.
In recent years, polysaccharides have been used as detoxifying and synergistic adjuncts for antitumor drugs due to their
anticancer, anti-inflammatory, and immunoregulatory activities. This paper systematically summarizes polysaccharide
purification technologies, elaborates on the detoxification mechanism of polysaccharides on CTX from multiple perspectives
such as immunomodulation, antioxidation, intestinal protection, liver and kidney protection, and reproductive system
protection, and discusses the synergistic effect of polysaccharides with CTX by directly or indirectly killing tumors.
Furthermore, the regulatory pathways of polysaccharides in cancer chemotherapy are summarized from two aspects: toxicity
reduction and efficacy enhancement. We hope that this review could provide a reference for research on the mechanism
of action of polysaccharides in reducing the toxicity and enhancing the efficacy of CTX, and provide new directions for
reducing the toxic side effects of CTX.
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Fig. 1  New cancer incident cases and cancer deaths worldwide and in
China between 2012 and 2020
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Table 1

Novel extraction methods for polysaccharides
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Table 2  Refining methods for polysaccharides
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Fig.2  General flow chart of extraction, separation, and purification of

polysaccharides
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Table 3
reducing toxic side effects of CTX by regulating immune function
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Mechanisms of action and targets of polysaccharides in
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Table4  Mechanisms of action and targets of polysaccharides in
reducing toxicity by alleviating oxidative stress damage
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oxidative stress injury induced by CTX
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Table 5 Mechanisms of action and targets of polysaccharides in

reducing toxicity by repairing the intestinal barrier
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Fig.4  Mechanisms of action of polysaccharides in protecting against

CTX-induced intestinal injury in mice
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Table 6
reducing toxicity by protecting the reproductive system
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Mechanisms of action and targets of polysaccharides in
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