
  
 Abstract---There are studies showing anticancer effects of 
Ganoderma extract in herbal medicine literature. The aim of this study 
was to determine the effects of Ganoderma lucidum on vero cancer 
cell  line viability in cell culture. In this laboratory experimental study, 
we used MTT assay to determine cell viability following 
administration of different doses of Ganoderma lucidum in vero cell 
culture. The data were statically analyzed using ANOVA. The results 
showed that the administration of 10 µg/ml and 100 µg/ml of 
Ganoderma lucidum resulted in decreased viability of vero cells 
(P<0.05), however, 1 mg/ml of Ganoderma lucidum extract resulted 
in increased viability of vero cells (P<0.05). Our findings indicate that 
viability of vero cells in cell culture is influenced by administration of 
Ganoderma lucidum and based on the dose of extract the viability may 
be reduced or increased. 
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I. 0BINTRODUCTION 
ANODERMA lucidum (figure I) has been used 
in traditional Chinese medicine for more than 4,000 years 

to treat liver disorders, high blood pressure, arthritis, and other 
ailments. Other promising uses for which there is still 
inconclusive evidence include diabetes, heart disease and pain. 
Ganoderma lucidum  is also believed to reduce cholesterol 
levels and has an anticoagulant effect, which may make it 
useful in coronary heart disease prevention [1], [2]. 

Some experts believe that Ganoderma lucidum promotes 
longevity and maintains vitality of the human body. 
Ganoderma lucidum  major benefit appears to be its 
immunomodulating action [3], improvement of liver function, 
and improvement and restoration of the normal functions of the 
respiratory system. Antioxidant effects, which contribute to the 
overall well-being of patients, have been proposed. It is 
believed that Ganoderma lucidum  increases intellectual 
capacity, and banish forgetfulness [1] –[3]. 

Mushrooms such as Ganoderma lucidum  are considered one 
of the richest sources of natural antibiotics, and various species 
of them inhibit the growth of a wide diversity of 
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microorganisms. Ganoderma lucidum, a well-known  
mushroom has many pharmacological and biological activities 
including an antimicrobial effect, although few studies have 
investigated the antibacterial and antifungal effects of its 
purified compounds [3]. Ganoderma lucidum is one of the most 
extensively studied mushrooms as a functional food and as a 
chemopreventive agent due to its recognized medicinal 
properties. Some G. lucidum extracts have shown promising 
antitumor potential [4]. The results of studies provide evidence 
that Ganoderma lucidum suppresses protein synthesis and 
tumor growth by affecting survival and proliferative signaling 
pathways that act on translation, suggesting that Ganoderma 
lucidum is a potential natural therapeutic for breast and other 
cancers [5]. Ganoderma lucidum polysaccharide (GLP) is a 
biologically active substance reported to possess anti-tumor 
ability. Nonetheless, the mechanisms of GLP-stimulated 
apoptosis are still unclear [6]. Degrading multi-enzymes from 
Ganoderma lucidum have been also characterized [7]. 

In modern times, the available data from human trials 
together with evidence from animal studies suggest 
that Ganoderma lucidum may have some positive benefits 
for cancer  patients. However, the number and quality of trials 
is very limited. The main aim of this study was to determine the 
effects of Ganoderma lucidum on vero (kidney cancer) cell  line 
viability in cell culture. 

 
Fig. 1 Ganoderma lucidum. 

II. 1BMATERIAL AND METHODS 
A. 5BExtract  preparation  

Ganoderma lucidum was prepared and different 
concentrations of extract (10 µg/ml, 100 µg/ml and 1mg/ml) were 
used in our study.  

B. 6BProtocol of Study 
We used MTT assay in this work to determine the effects of 

ganoderma extract on vero cells viability in cell culture. 
Briefly, the procedure was carried out in the following steps:  
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DAY ONE: 100 µl of cells (15000 cells) was added into each 
well (96 well plate) and incubate at 37 with 5% co2 overnight. 
DAY TWO: The media was removed and extract was added 
and incubated at 37 with 5%co2 overnight. For control 
10%FBS was added to media.  
DAY THREE: extract was removed from media. 20 µl of 5 
mg/ml MTT was added to each well and incubated for 4 hours 
at 37oC. 150 µ isopropanol was added and covered with tinfoil 
and agitate cells on orbital shaker for 15 min. Absorbance was 
read at 570 nm with a reference filter of 630 nm and recorded. 

C. Statistical Analysis 
Statistical significance was evaluated by one-way analysis of 

variance (ANOVA) using SPSS 19. Significance was measured 
using Tukey’s test. Differences with P<0.05 were considered 
significant 

III. RESULTS 
Figure 1 represents viability of vero cells related to different 

doses of ganoderma extract. 

 
Figure1.  Viability of vero cells in response to different doses of 

Ganoderma lucidum. 
 
Our results show that administration of lower doses (10 and 

100 µg/ml) of ganoderma extract have anti-proliferative effects 
on vero cell line, however, higher dose (1mg/ml) of ganoderma 
extract resulted in increased vero cell viability.   

IV. DISCUSSION 
In our study, we reported the appropriate dose of  

Ganoderma lucidum extract has antiproliferative effects on 
kidney cancer cells in cell culture. Ganoderma lucidum is 
among the worldwide well-known medicinal basidiomycetes. 
A variety of commercial G. lucidum products are available in 
various forms, such as powders, dietary supplements, and tea. 
These are produced from different parts of the mushroom, 
including mycelia, spores, and fruit body. The specific 
applications and attributed health benefits of lingzhi include 
controling of blood glucose levels, modulation of the immune 
system, hepatoprotection, bacteriostasis, and more. The various 
beliefs regarding the health benefits of G. lucidum are based 
largely on anecdotal evidence, traditional use, and cultural 
mores. Studies in recent years have been concerned with G. 
lucidum structure and components [7]-[10]. A bioactive 
fraction was extracted and purified from the mycelia of 

Ganoderma lucidum indicating antiviral activities against 
herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2) [11]. 
It has also been shown that Ganoderma lucidum suppresses 
breast-to-cancer metastasis through the inhibition of 
pro-invasive genes [12]. However, it is said that G. lucidum is 
used mostly as an immune enhancer and a health supplement, 
not therapeutically [13]. And in contrast to our finding some 
authors believe that there is not sufficient evidence to justify the 
use of G. lucidum as a first-line treatment for cancer [14].   

V. CONCLUSION 
 We have shown that appropriate dose of Ganoderma 
lucidum extract has anti-proliferative effects on vero cancer 
line cells in cell culture, indicating the potential power of 
Ganoderma lucidum extract in treatment of cancer cells. 
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