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ABSTRACT

Ganoderma lucidum is known in China and Japan as Ling-Zhi and Reishi. Due to medicinal properties and
different nutritional compositions, ganoderma lucidum is currently used in food products. It contains es-
sential fatty acids, essential amino acids, and a wide range of polysaccharides; all of which seem to be ef-
fective in lowering blood sugar level. This study aims to review the anti-diabetic and hypoglycemic effects
of various powders, extracts, and components of ganoderma lucidum, by searching articles in Persian
and English published from 2001 to 2020 in SID, Maglran, Scopus, PubMed, Web of Science and Google
Scholar databases using the keywords: Active compounds, ganoderma lucidum, diabetes mellitus, hyper-
glycemia. The results showed that ganoderma lucidum uptake in most cases reduced fasting blood sugar,
glycosylated hemoglobin, and insulin resistance in diabetic patients due to the its active compounds
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Keywords: including the extracted polysaccharides, proteins and triterpenoids. Moreover, its antioxidant and anti-
Diabetes mellitus, inflammatory properties seems to reduce the complications of diabetes. In conclusion, the consumption
Hyperglycemia, of ganoderma lucidum in diabetic patients can be effective in controlling and preventing the disease,

Ganoderma lucidum although more studies are needed on its effective dose, side effects and toxicity in human samples.

Extended Abstract them, ganoderma lucidum is well-known for its specific
bioactive compounds and different nutritional composi-
tions, and currently is used in food products. It contains
essential fatty acids, essential amino acids and a wide
range of polysaccharides; all of which seems to be effec-

tive in lowering blood sugar.

1. Introduction

ecause of widespread prevalence of
diabetes worldwide, especially in de-
veloping countries, its management is
of particular importance. In addition to
glucose-lowering medicines,  special

This study aims to review the effective compounds of
ganoderma lucidum and summarize the possible mecha-

dietary regimes and the use of functional foods are rec-
ommended. One of the foods that has been long consid-
ered due to having beneficial compounds and low Gly-
cemic Index value are mushrooms family [1]. Among
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nisms of its powder and extracts in controlling hypergly-
cemia and diabetes. The anti-oxidation and anti-inflam-
matory properties of this mushroom are also investigated.
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2. Materials and Methods

The search was conducted in SID, Maglran, Scopus,
PubMed, Web of Science and Google Scholar databases
on articles in Persian and English related to the anti-
diabetic effects of ganoderma lucidum conducted from
2001 to 2020 using the keywords: Powder, active ingre-
dients, ganoderma lucidum, diabetes mellitus, hypergly-
cemia, clinical trial, and metabolic syndrome (alone or
combined). Both in vivo and in vitro studies were in-
cluded in this review.

3. Results

Ganoderma lucidum contains more than 400 biologi-
cally active compounds, including terpenoids, sterols,
steroids, essential fatty acids, phenols, glycoproteins
and polysaccharides. All essential amino acids are
presented in this mushroom [2]. The three active com-
pounds of this mushroom including polysaccharides,
carbohydrate-binding proteins and triterpenoids had
more effective role in controlling blood sugar [3, 4].
Supplementation with ganoderma lucidum mostly in
animal models reduced fasting blood sugar, glycosyl-
ated hemoglobin and insulin resistance. The studies on
the regulating effects of ganoderma lucidum in experi-
mental models were mainly on polysaccharides, gano-
dran B, and extracted proteoglycans which could inhibit
hepatic glucose synthesis [5], reduce apoptosis, and re-
pair pancreatic B-cells [6]. These metabolites improved
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glucose metabolism and enhanced serum insulin level
through various mechanisms and led to lowered blood
glucose level. Moreover, it was shown that proteins of
ganoderma played an important role in reducing blood
sugar by stimulating the immune system via activation
of Forkhead box P3 (FOXP3+) regulatory cells, CD-18
production, and down-regulating CD-45 [7]. Further-
more, the triterpenoids of ganoderma including differ-
ent ganoderic acids could ameliorate diabetes compli-
cations through inhibition of sorbitol accumulation and
reducing intestinal glucose uptake by inhibiting aldose
reductase and a-glucosidase secretion [8, 9]. The effec-
tiveness of ganoderma lucidum in controlling blood glu-
cose and diabetes complications may be due to its anti-
oxidation and anti-inflammatory properties. Ganoderma
proteoglycan extract increased enzymatic and non-en-
zymatic antioxidants in diabetic rats [10, 11]. Similarly,
ganoderma lucidum spores could amend B lymphocytes
and reduce the CD4+/CD8+ T ratio in diabetic mice led
to the regulation of the immune system and controlling
the inflammation caused by hyperglycemia [12]. There
were only a few studies on human models. Although
ganoderma uptake could improve blood sugar in some
studies [13, 14], but were not effective at all dosages in
other studies [15, 16]. The possible mechanisms were
not investigated in these clinical trials. In comparing the
effect of ganoderma lucidum with hypoglycemic drugs,
the results of some studies indicated that polysaccha-
rides, proteoglycans, ganoderic acids [17-19], and ex-
tract of ganoderma [20] had effects similar to metformin
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Figure 1. Effect of ganoderma lucidum ingredients on the blood glucose regulating enzymes

* Stimulatory effects; ~ Inhibitory effects.
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and glibenclamide. The effects of the active ingredients
of ganoderma lucidum on the blood glucose regulating
enzymes are shown in Figure 1.

4. Discussion and Conclusion

The beneficial effects of ganoderma lucidum on reg-
ulating blood glucose and glycosylated hemoglobin
have been demonstrated according to the mechanisms
described in animal studies. Since limited human stud-
ies have examined its effect on hyperglycemia and no
mechanism for it has been suggested, more clinical tri-
als are needed to claim that ganoderma has anti-diabetic
effects in humans. Overall, it can be concluded that
consumption of ganoderma lucidum in both diabetic
patients and general population may have regulatory
effect on blood glucose; although the effective dosage,
side effects, and drug interactions are needed to be clari-
fied. The practical use of this mushroom in food industry
can be considered for the production of functional foods
which may promote health status of general people and
prevent diabetes.
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3. Nuclear Factor Kappa-light-chain-enhancer of activated B cells
4. Fudan-Yueyang-G. lucidum

5. Protein Tyrosine Phosphatase 1B

6. Glucose Transporter Type 4 (GLUT4)

Salid Bloyd )3 Pauawyl Lo 393l & )15 ouind JSWET (6151 9 0 )bas £lgil ¢ 397 (S0 33 (59930 0Tl Byt g (08  Slarge I3l b yguaio



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

° / V .'./'
Wby

Sypan [YV] 8l (2038 0o 90 4y atindly 5 juSioir 5o
STl olss 4z g b 52 pgimg) Lojoglls g8
Collad 5 M5 Sbgensd 9eSTiew Ml Gk
s ldloml o35 g gy Sacly (B oSy (153bolS
S an g slocnl ol [PY] 0 cols 2k
ST ST oles g lo alanly as Lo y04il5 7,808 pan aS”

30 (il GBS Culss 3l (BB B)lee S0

O 45 5 pgsawg) Lo yd9ils Sy 5elgigas g (el 51
Sobd 4 bgaye 45)lge S8 5

Liiye o 50 el Candy Glalam b cibs (5)lem
Sdisn (IS (giol s (o Jlad crge 395 oS Cund
JRCLEIA R N TR R LT P PRSI SN S 2 AN
Mol ouie 23Sl (e o 5 AT gag3 enins;s S5
Sl alil g oy el b odd S0l (lasbge pyw 5
i ely Mg sl 25Ty Y 5l 5 o 0 157]
sloalasly wigd oo ol atlysl (Blse SRl 5 e
sbiren 9 Jie 1) B sladsle 8,Shee wiilyi oo e
DRl 4 e Caledys Jale ol &5 Wil Jglw S e by
9 09> S Glaelgs o Pl 5 ulsad! & Conlis
B pan slaalllas o [PY] 892 0 WSl (sl sloJobes
ohals el b hge y0 paasmyl Loyogls (slawy STy
oizzed [PAl 0d masawl o)z o 116 9 TNF-a zghans
b (ol s S8 el )8 0ol g Lo L (sl Jliw 5
IFN- (39,8, TIL-12 A6 TVIL-1 (6l S gis pebans et
sl 2aSTy [£A] wiad ige Jloxb (lay Jolus ;8 TNF-0t 5™y
gl ol 5 acowsisd Cuisid g4 )8 il Ll el
Cubis (§low Bl 5 CDASIa+ _iay B Corsit S Lo
Syl B pan diwly cpl yo LYe] ols walss polsal 1,
CDA+/CD8+ Caps grlas 2l Sl pactans! Lo y353l8 713
Sl sbge 1B £9i (Glaumgis] S yo 25 525 9 T Copusgis]
e 008 paldls Conoguas oty [IVV] ad abo
JAS 58 (gl (A5 WIgi o0 pgmg] LoydgilS )8 (shenl
sl andls cobs el Jolge

09> MB 0alS 5ldg 1> g Lo y39il8 7,18 U pas dunylie

Bpao dwlio a4 dalllas gy ol Slalllae 4y o
Sladiges ;3 podamgl Lojogils g8 5 (195 ouals (slag)ls

18. Manganese Superoxide Dismutase (MnSOD)
19. Interleukin-6 (IL-6)

20. Tumor Necrosis Factor-alpha (TNF-at)

21. C-reactive Protein (CRP)

22. Interleukin-1

23. Interleukin-12

24. Interferon gamma
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10. 2,2-diphenyl-1-picrylhydrazyl (DPPH)

11. 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS)
12. Malondialdehyde (MDA)

13. Glutathione (GSH)

14. Glucose-6-phosphate dehydrogenase

15. Glutathione Peroxidase (GPX)

16. Glutathione Reductase (GR)

17. Superoxide Dismutase (SOD)
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