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ABSTRACT

Reishi (Ganoderma lucidum) is a mushroom that has been used in Asian countries for many
years as a culinary-medicinal mushroom to treat a variety of diseases.

Received: 23 Nov 2022 [SISTEEE This study aims to review the studies conducted on the anti-aging effects of Reishi.
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mushroom, G. lucidium, anti-aging, antioxidant activities, free radicals,

[T The studies showed that the extracts of Reishi have measurable anti-aging properties, especially
in the heart, liver and brain tissues. The anti-aging activity of Reishi is mainly due to its ability to
modulate the immune system, scavenge free radicals, inhibit oxidative stress, increase mitochondrial
dehydrogenases, strengthen the electron transport chain, and prevent neurodegenerative diseases
caused by oxidative stress. Bioactive compounds, such as polysaccharides and triterpenes, have been

Keywords: suggested to be involved in the anti-aging activity of Reishi.

Reishi, Ganoderma [@TEITELYY Reishi is a suitable candidate for preparing extracts or compounds with anti-aging properties.
lucidium, Anti-aging, However, more in-vivo studies are needed to gain deeper insight into the mechanisms underlying the
Immunomodulation, anti-aging effects of Reishi. In addition, there is a lack of clinical trials in the field of anti-aging effects of
Antioxidant © Reishi extracts, especially in Iran.
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Extended Abstract

Introduction

anoderma lucidum (Curtis) P. Karst (com-
monly known as Reishi) is a medicinal
mushroom belonging to the Agaricomy-
cetes class, Polyporales order, and the
Ganodermataceae family. Reishi is best
known for boosting the immune system
and being extremely important in treating and preventing
many diseases. This mushroom has been used for me-
dicinal and therapeutic purposes for many years in Asian
countries. Research in the field of modern food chemistry
has discovered about 400 bioactive compounds from the
groups of polyphenols, polysaccharides, steroids, triterpe-
noids, nucleotides, amino acids, nutritious minerals, trace
elements, and various vitamins in fruits (sporophores),
mycelia, and spores of reishi [1]. Some of these bioac-
tive compounds, including polysaccharides, triterpenes,
and peptides, have anti-aging properties. Previous stud-
ies have paid their most attention to ethanol and aqueous
extracts of fruiting bodies, mycelium extracts, and spore
extracts of reishi to study their anti-aging effects [2]. This
study aims to review the anti-aging effects of reishi and its
possible mechanisms at the cellular and molecular level.

Methods

This is a review study. Relevant articles in Persian or
English published from 1989 to 2023 were searched in
databases such as PubMed, Scopus, Google Scholar, SID,
and Magiran using the following keywords: Reishi, G. /u-
cidum, anti-aging properties, antioxidant properties, free
radicals, and neurodegenerative diseases/disorders. Em-
phasis was placed on selecting original research articles
rather than review studies.

Results

Aging has been shown to be one of the most important risk
factors for impaired immune system. With aging, the efficien-
cy of T lymphocytes and their ability to produce cytokines
decrease, leading to a decrease in the thymus. This problem
is the main cause of weakened immunity in the elderly. With
aging, the bone marrow’s ability to regulate the function of B
lymphocytes and the ability of these lymphocytes to secrete
immunoglobulins also decreases. In-vitro and in-vivo studies
have shown the effectiveness of Reishi in improving the cog-
nitive function and oxidative stress response, and increasing
immune activity [3]. Evidence showed that the extracts of
Reishi can protect the heart, liver and brain of normal mice
against aging, mainly due to their antioxidant nature.
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Aging and subsequent changes are also important risk
factors for common neurocognitive or neurodegenerative
disorders such as mild cognitive impairment, Alzheimer’s
disease, cerebrovascular disease, and Parkinson’s dis-
ease. G. lucidum polysaccharides are one of the promis-
ing compounds for the treatment of neurodegenerative
diseases [4]. In fact, the effect of G. lucidum extracts or
compounds on treating or preventing neurodegenerative
diseases is directly related to the prevention of aging pro-
cess. According to studies, Reishi avoids the activation of
the core protein kappa B (NF-kB), preventing endotoxin
from binding to its cellular receptor TLR4 and initiating
inflammatory pathways [5]. Reishi’s extracts have also
been shown to reduce the expression of a set of genes
associated with Alzheimer’s and Parkinson’s disease in
mice’s microglial cells stimulated with bacterial endotox-
in [6]. However, there are still limited animal studies on
the effectiveness of Reishi extract in preventing brain tis-
sue damage and preventing neurodegenerative diseases.

One concern with Reishi and other herbal compounds
is their unknown adverse effects on normal cells and pos-
sible interference with chemotherapeutic drugs. In this re-
gard, one of the interesting assumptions is that the anti-ag-
ing and anti-cancer properties of G. lucidum compounds
are applied by protecting rather than damaging cellular
DNA, while chemotherapeutic drugs work by damaging
cellular DNA [7].

Conclusion

In summary, this review study showed that various ex-
tracts of Reishi or G. lucidum have measurable anti-aging
properties, especially in three tissues: Heart, liver and
brain. These effects are primarily attributed to modulation
of the immune system, antioxidant activity and free radi-
cals scavenging, the increase of mitochondrial dehydro-
genases, and the prevention of oxidative stress-induced
neurodegeneration. However, still more clinical trials on
human models are needed to fully explain the mecha-
nisms underlying the anti-aging properties of Reishi.
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1. Ganoderma lucidum (Curtis) P. Karst.
2. Agaricomycetes

3. Polyporales

4. Ganodermataceae

5. Reactive oxygen species (ROS)
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7. Ganoderma atrum polysaccharide (PSG-1)

8. Ganoderma atrum

9. Rhodiola rosen

10. Ganoderma lucidum Rhodiola compound preparation (GRCP)
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6. Plaque-forming cell assay
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12. Advanced oxidation protein products (AOPP)
13. 2,2-azinobis (3-ethylbenzothiazoline-6-sulfonic acid)
14. 2,2-diphenyl-1-picrylhydrazyl
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11. Oxidative stress
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15. Recombinant lingzhi-8
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19. Mitogen-activated protein
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16. tert-Butyl hydroperoxide (tBuOOH) .

17. In vitro
18. Malondialdehyde

St W19 Sty 31 (6 Sy 5 (@9 awg) Loyd9i) (365 18 11 12 (55950 - 133159 W e 9 YL 5 0,y

\V#



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

Yooyl Y'Y 090 VF+Y 0l

i il GV 50 398 g0 igme (gt K 9 S500 B350
Sl plps y3 S8 JBpd 0kl Julod (s3he WS ]
b oozlesyed 5 (g8 Sloy o Gy, 5l eslitul euiiSapzgs
LS 5 b baoylac a5 8l el [¥F] ol a8 5 lse
Sl lon Rt b lays 2 Iy o pasansgd Lo 3515 15
S 328 51 (6 S 9l g rdlinns olody Sl ABIS 92313509
oS sladshe s5) 2 (AR 2iles] gy S 5 el e
STl 5l (AU g5l (25 Lansgs 002l j95 03] Azese
bug 2o oo dade Jol S ool (Jolo cuaS” o
2 IV a5 pgaingd Lopgls )8 (slaws Sl L
Loyogils )18 5l (leaS 3 b adeio (gums 24La5T lalllas
Sl logiadlig)5) (svae sl Jslus 5l (Sladlons S pgaasy)
Jolts LS 5 ol 3518 guihS] oszadd s 3 (SH-SY5Y
35BS, 095 (6 o ol 5l ings Seilag, T slandsiy g e
et )l k) (orae Sl 0atiS g 155 (glas loss (5l 2 sl
) ool (e ol glis nlplis @9isn gmine Gl
5 edoliiansts LS5 0,5 gl ielly gloalej IS (ol
F T e il 3l sl jglize 4y pgssy! Lojogils’ 18
s S8l owiScu 55 glag len plp yo clidlre 3L
Sl o lae ogilly il Koo aallae Sy 4o VPl S 0 ool )3
s Sl eaiiSn 55 gla)lons p paseyd Leysgls )5
Sy LS5 Se sladsle 9y 2 aalllae (ul Wl (g
s plosl (Lo lgaad) (b Sl S g9l b 002y 28
S (orlgl 9 915 g0 oo 03895 Lo ) e LIS g S0 (sl Sl
Wit g5 Sllell g lacsgae dacawl ply 1o 550 j0 elds
e locnlsls sgi corge gl ol 51 s Collad Lo
Sl g WIS oo 40 4 39 g0 SeuS g Jalye g
Ot 0s el g yaalifl el grae b oS 56 gl low:
il b 5 pgipmss! LaysglS 5 Joill o Las ol L5 asllins
4 oS igdl Jlail 3l 55 5 T - LS lain (slagiyn
S5l (e e £9y5 9 TLRA (cimy 095 (Jolo oipody
pgdmsy) Loyogils g8 ojlae I 385 puansilSa [YA] 0 o
s A spsbas wt ol g e i S dalllae
LS5 oo sla ol )3 paosyd Lopogils )8 ojlas wi ool
gedans a5 il o 2l Y5 CpanS g9l b 00y 155 g
MIP3a™ gRANTES™ (S 5aS o35t o alS gaS g lnplSs2sles
degozme olo ;500 9w 5 g s 25 (635 b ysbas
IK- 5 CHUK NF-KB (giny cyguuiaS )y 9 yotliT L Jass o sl

Ival ass zals'1, BKE

24. Nuclear factor kappa-light-chain-enhancer of activated B cells
(NF-«B)

25. Regulated upon activation, normal T cell expressed and
presumably secreted

26. Macrophage inflammatory protein-3a
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20. The nuclear factor erythroid 2—related factor 2

21. heme oxygenase-1

22, Haem

23. Phospholipid hydroperoxide glutathione peroxidase
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27. Neural progenitor cells (NPC)
28. Fibroblast growth factor/FGF receptor (FGFR)
29. Forkhead box protein 04
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32. Caenorhabditis elegans
33. DNA microarrays
34. Nonsense-mediated mRNA decay
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