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Abstract: Diabetes mellitus is a common metabolic and endocrine disorder that can result in serious complications, affecting
an individual’s quality of life. Although multiple hypoglycemic drugs are available for clinical use, they are all associated with
varying degrees of adverse reactions. In recent years, research on edible fungal proteins has increased, and their potential for
lowering blood sugar has garnered considerable attention from the scientific community. This review discusses the mechanisms by
which edible fungal proteins regulate glucose metabolism, including the modulation of immunity, regulation of glucose utilization,
modulation of insulin signaling pathways, and alleviation of oxidative inflammatory responses. This review findings provide
guidance for the development of safer and more effective treatment options for patients with diabetes.
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Fig.1 Potential mechanisms of edible fungus proteins in lowering blood glucose

350




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.12

5 #5ip

B MW Ok, AW EARAA BE
MBS . D 7 IR H AT 3 ) B R 2 1 5 A
B 2 8 R R S R SR ) B URE AL
FATH ZR AP TAEWABR, kR A
RNA WP 8 AR DA A2 25 N . T8
XSS BT B, RGN B P I B AR S T
JETE RS PE RTHE . (55 A% SIS DL 2k R Rk
PAFEMIL%, & RN TEROR — AR M 250 L D et
b B E WS B IG SE A, HE— DS Z U R A
W5 SEERN A .

[1] ORTIZ AR, ESTRADA S S, VILLALOBOS M R, et al. Alpha-
Glucosidase inhibitory activity of the methanolic extract from
Tournefortia hartwegiana: An anti-hyperglycemic agent [R].
Xochitepec, Morelos, Mexico: Mexican Institute of Social Security,
2006.

[2] SHOBANA S, SREERAMA Y N, MALLESHI N G. Composition
and enzyme inhibitory properties of finger millet (Eleusine coracana L.)
seed coat phenolics: mode of inhibition of a-glucosidase and pancreatic
amylase [J]. Food Chemistry, 2009, 115(4):1268-1273.

[3] KITABCHI A E, UMPIERREZ G E, MILES J M. et al.
Hyperglycemic crises in adult patients with diabetes [J]. Diabetes Care,
2009, 32: 1335-1343.

[4] AHMAD A, CATHERINE T, JAAKKO T. Olive oil nutraceuticals
in the prevention and management of diabetes: From molecules to
lifestyle [J]. International Journal of Molecular Sciences, 2018, 19(7):
2024,

[51  RISCHR, SRR, A vk, A5 Hh 24 22 0 A 9 Ji T R R VR T 2 B IR
T FUIE SRR L], B 70 P B 2K 2241, 2023,46(2):36-42.

[6]  FRERT T 2,035, 4 & i R O IR 2R . DhRe etk
JBEERVAN[I]. IR & 5 RHE,2023,39(6):186-194.

(71 R SR, 58 3R, A A B AR 1 BT PP A B it A ) S B PR
AN HT ] T B B 14,2012, 1:35-38.

[8] SHOBANA S, SREERAMA Y N, MALLESHI N G. Composition
and enzyme inhibitory properties of finger millet (Eleusine coracana
L.) seed coat phenolics: Mode of inhibition of a-glucosidase and
pancreatic amylase [J]. Food Chemistry, 2009, 115: 1268-1273.

[9] LI Q,ZHENG Y, ZHOU X. Fungal immunomodulatory proteins:
characteristic, potential antitumor activities and their molecular
mechanisms [J]. Drug Discovery Today, 2018, 24(1): 307-314.

[10] NICOLA B, LANDI, SEVERINA, et al. Purification, characterization
and cytotoxicity assessment of Ageritin: The first ribotoxin from
the basidiomycete mushroom Agrocybe aegerita [J]. Biochimica Et
Biophysica Acta General Subjects, 2017, 1861(5): 113-126.

[11] WONG J H, WANG H X, NG T B. Marmorin, a new ribosome
inactivating protein with antiproliferative and HIV-1 reverse

transcriptase inhibitory activities from the mushroom Hypsizigus

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

marmoreus [J]. Applied Microbiology and Biotechnology, 2008, 81(4):
669-740.

NICOLA L, MAJA G, SARA R, et al. Characterization and cytotoxic
activity of ribotoxin-like proteins from the edible mushroom Pleurotus
eryngii [J]. Food Chemistry, 2022, 396: 133655.

W= 2, R, 5 2 A8 24 F A R 1 B S IR A B2 1.
£ P 44R,2024,31(2):113-126.

WANG Y, ZHANG Y, SHAO J, et al. Potential immunomodulatory
activities of a lectin from the mushroom Latiporus sulphureus [J].
International Journal of Biological Macromolecules, 2019, 130: 399-
406.

RS, T AE B R A, A5 P BRI A A 2 M o R E
HERL]AEMIBORE,2014,9:39-44.

XU J, XU D Z, HU Q, et al. Immune regulatory functions of
biologically active proteins from edible fungi [J]. Front in Immunology,
2023, 1: 1034545.

YUAN B, ZHAO LY, RAKARIYATHAM K, et al. Isolation of a
novel bioactive protein from an edible mushroom Pleurotus eryngii
and its anti-inflammatory potentia | [J]. Food and Function, 2017, 8(6):
2175-2183.

ZHOU R, HAN Y J, ZHANG M H, et al. Purification and
characterization of a novel ubiquitin-like antitumor protein
with hemagglutinating and deoxyribonuclease activities from the
edible mushroom Ramaria botrytis [J]. AMB Express, 2017, 7(1): 47.
BADIJIE I X, NOORLIDAH A, SURIZA S A. Identification of
angiotensin-converting enzyme inhibitory proteins from mycelium of
Pleurotus pulmonarius (Oyster mushroom) [J]. Planta Medica, 2015,
81(2): 123-129.

ZHANG Y, GAO W, ZHOU R, et al. A novel antitumor protein from
the mushroom Pholiota nameko induces apoptosis of human breast
adenocarcinoma MCF-7 cells in vivo and modulates cytokine secretion
in mice bearing MCF-7 xenografts [J]. International Journal of
Biological Macromolecules, 2020, 164: 3171-3178.

ZHAO S, GAO Q, RONG C, et al. Immunomodulatory effects of
edible and medicinal mushrooms and their bioactive immunoregulatory
products [J]. J Fungi (Basel), 2020, 6(4): 269.

WANG H X, NG T B. Examination of lectins, polysaccharopeptide,
polysaccharide, alkaloid, coumarin and trypsin inhibitors for inhibitory
activity against human immunodeficiency virus reverse transcriptase
and glycohydrolases [J]. Planta Medica, 2001, 67, 669-672.

SA-ARD P, SARNTHI M R, KHAMMUANG 8§, et al. Antioxidant,
antibacterial and DNA protective activities of protein extracts from
Ganoderma lucidum [J]. Food Science and Technology, 2015, 52(5):
2966-2973.

STEPHAN A, AHLBORN J, ZAJUL M, et al. Edible mushroom
mycelia of Pleurotus sapidus as novel protein sources in a vegan
boiled sausage analog system: Functionality and sensory tests in
comparison to commercial proteins and meat sausages [J]. European
Food Research and Technology, 2018, 244(5): 913-924.

WU S J, WU Q P, WANG J, et al. Novel selenium peptides
derived from selenium-enriched Cordyceps militaris alleviate
neuroinflammation and gut microbiota dysbiosis in LPS-injured mice

[J]. Journal of Agricultural and Food Chemistry, 2022, 70(10): 3194-

351




MR @i

Modern Food Science and Technology

2025, Vol.41, No.12

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

(34]

[35]

[36]

352

3206.

YANG S, HAI F I, NGHIEM L D, et al. Understanding the factors
controlling the removal of trace organic contaminants by white-
rot fungi and their lignin modifying enzymes: A critical review [J].
Bioresource Technology, 2013, 141: 97-108.

BALAN V, NOVAK D, KNUDSON W, et al. Nutritious mushroom
protein crisp-healthy alternative to starchy snack [J]. Food Production,
Processing and Nutrition, 2021, 3(1): 1-15.

YAHYA F, YUSOF N N M, CHEN C K. Effect of varying ratios of
oyster mushroom powder to tapioca flour on the physicochemical
properties and sensory acceptability of fried mushroom crackers [J].
Malaysian Applied Biology, 2017, 46 (1): 57-62.

SINGH J, SINDHU S C, SINDHU A, et al. Development and
evaluation of value added biscuits from dehydrated shitake (Lentinus
edodes) mushroom [J]. International Journal of Current Research,
2016, 8(3): 27155-27159.

RIS NG [ A A LW B2 RO 07 % e 25 R E HE [D]. K
BLAE L K %,2010.

ZAKI S M, KUMAR M A, TAHREEM K, et al. Exploring edible
mushrooms for diabetes: Unveiling their role in prevention and
treatment [J]. Molecules, 2023, 28(6): 2837.

AT, R RIE, 2 E A WRAUL T B T 22 AR B IR 4 e (D],
AR ,2022,32(5):576-581,586.

XIAO C, WU Q P, ZHANG J, et al. Antidiabetic activity of
Ganoderma lucidum polysaccharides F31 down-regulated hepatic
glucose regulatory enzymes in diabetic mice [J]. Journal of
Ethnopharmacology, 2017, 196, 47-57.

XIAO C, WU Q P, XIE Y, et al. Hypoglycemic effects of Grifola
fiondosa (Maitake) polysaccharides F2 and F3 through improvement
of insulin resistance in diabetic rats [J]. Food & Function, 2015, 6(11):
3567-75.

XIAO C, JIAO C, XIE Y, et al. Grifola frondosa GF5000 improves
insulin resistance by modulation the composition of gut microbiota
in diabetic rats [J]. Journal of Functional Foods, 2021, 77(913-916):
104313.

KINO K, MIZUMOTO K, SONE T, et al. An immunomodulating

(37

[38]

[39]

[40]

[41]

[42]

[43]

[45]

[46]

protein, Ling Zhi-8 (LZ-8) prevents insulitis in non-obese diabetic
mice [J]. Diabetologia, 1990, 33(12): 713-718.

XIAO C, WU Q P, XIE Y Z, et al. Hypoglycemic mechanisms of
Ganoderma lucidum polysaccharides F31 in db/db mice via RNA-seq
and iTRAQ [J]. Food &Function, 2018, 9(12): 6495-6507.
TR0, 6 5L AR v R IR A RSO O ) 6 A S TE [ DAV
A S AR E2,2021.

TR A R S5 T R T B LR AR )
WL B2 1,2024,43(6):151-161.

WR~10, RS A i, A8 W 5 12 T R T SRS AR (7). 28
RE2£,2024,36(11):1420-1427.

AHMAD N, BANSAL R, RASTOGI A K, et al. Effect of PHA-B
fraction of Agaricus bisporus lectin on insulin release and 45Ca™"
uptake by Islets of langerhans in vitro [J]. Acta Diabetologica, 1984,
21: 63-70.

CHEUNG Y H, SHERIDAN C M, LO A CY, et al. Lectin from
Agaricus bisporus inhibited S phase cell population and akt
phosphorylation in human RPE cells [J]. Investigative Ophthalmology
& Visual Science, 2012, 53: 7469-7475.

YAMAC M, KANBAK G, ZEYTINOGLU M, et al, Pancreas
protective effect of button mushroom Agaricus bisporus (J.E. lange)
imbach (agaricomycetidae) extract on rats with streptozotocinInduced
dia betes [J]. International Journal of Medicinal Mushrooms, 2010, 12:
379-389.

KIM J S, JU J B, CHOI C W, et al. Hypoglycaemic and
antihyperlipidemic effect of four Korean medicinal plants in alloxan
induced diabetic rats [J].American Journal of Biochemistry and
Biotechnology, 2006, 2(4): 154-160.

WANG Y Q, LI H, LT, et al. Coriolus versicolor alleviates
diabetic cardiomyopathy by inhibiting cardiac fibrosis and NLRP3
inflammasome activation [J]. Phytotherapy Research: PTR, 2019,
33(10): 2737-2748.

YAMAC M, KANBAK G, ZEYTINOGLU M, et al. Evaluation
of the antioxidant and antiglycation effects of Lactarius deterrimus
and Castanea sativa extracts on hepatorenal injury in streptozotocin-
induced diabetic rats [J]. Frontiers in Pharmacology, 2017, 31(8): 793.




