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In this issue of the Biomedical Journal, we investigate the potential of plants 
and fungi as a source of beneficial molecules for human health. We explore the weird 
and wonderful world of the mushroom and examine how Western medicine still has 
a lot to learn from Eastern practices dating back thousands of years. We also discuss 
a study further supporting claims that flaxseed, the plant kingdom’s richest source of 
omega‑3 fatty acids, can have lipid‑lowering and fat‑busting properties in the right 
physiological context. Finally, this issue also includes several validation studies of 
medical procedures or devices that define optimal conditions for their use in Asian 
populations. (Biomed J 2014;37:339-342)

Key words: β‑glucans, cholesterol, flaxseed, immunomodulation, medicinal 
mushrooms, omega‑3 fatty acid

Buried Treasure: Unlocking the Secrets of 
Medicinal Mushrooms

Emma L. Walton

Staff Writer at the Biomedical Journal, Dronningens gate 56, Trondheim, Norway

DOI: 10.4103/2319‑4170.146538

SPOTLIGHT ON REVIEWS – Bridging 
The Gap between Eastern and 

Western Medicine with Medicinal 
Mushrooms

Hailed by the ancient Egyptians and Chinese as 
the key to longevity, mushrooms have been 

used in traditional medicine for thousands of years. 
In this issue of the Biomedical Journal, Solomon 
Wasser[1] and Russell Paterson and Nelson Lima[2] 
discuss the place of medicinal mushrooms (MMs) in 
today’s world of evidence‑based medicine and some 
of the challenges faced in unlocking the secrets of 
one of nature’s greatest treasure troves.

Neither a plant nor an animal, fungi occupy one 
of the largest kingdoms in the tree of life thought to 
contain around 1.5 million species.[3] Mushrooms 
have been harvested by humans as a source of 
food and medicine for centuries. Particularly 
revered in traditional Chinese medicine are 
Reishi (Ganoderma lucidum) and Shiitake (Lentinus 
edodes) mushrooms [Figure 1]. Many controlled 
studies have since investigated the long list of 
medicinal actions thought to be associated with 

extracts of these and other mushrooms, including 
antitumor, immunomodulatory, antioxidant, 
antiviral, antibacterial, and hepatoprotective effects. 
Much evidence now supports the practices of our 
ancestors. For example, in a groundbreaking study 
published last year, Taiwanese scientists showed 
that mice immunized with a type of polysaccharide 
found in Reishi mushrooms produce antibodies that 
recognize tumor cell antigens.[4]

Mushrooms are a rich source of these 
polysaccharides, and many have been shown to 
stimulate host immune responses. Indeed, the effects 
of polysaccharides on the immune system are by far 
the most exploited attribute of MMs. Some of the 
most potent immunostimulatory molecules derived 
from mushrooms are the β‑glucans, which activate 
many types of immune cells and stimulate cytokine 
responses.[5,6] Studies in rodents and humans 
suggest that polysaccharides derived from MMs can 
stimulate the immune system to attack malignant 
cells,[7,8] and several of these compounds are now 
used in Japan, Korea, and China as adjuncts to 
radio‑ and chemotherapy.

Western medicine, however, has been reluctant 
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to adopt these practices. The administration of complex 
mixtures of molecules of unknown concentrations is difficult 
to reconcile with current pharmaceutical practices involving 
highly purified compounds. The active ingredients may 
be unknown, making mushroom extracts very difficult to 
patent. Moreover, mushroom‑derived polysaccharides are 
complex molecules that cannot be synthesized, so mass 
production of these compounds would require timely and 
costly extraction processes. As a result, many research 
efforts have focused on low molecular weight compounds, 
such as cordycepin, which is a cytotoxic nucleoside analog 
that inhibits cell proliferation.[9]

Despite these hurdles, MMs have already given us 
several drugs that have revolutionized modern medicine, in‑
cluding penicillin, statins, cyclosporine, and avermectin. Yet, 
according to recent estimates, only around 10% of species are 
known to mankind.[10] Wasser describes MMs as “the great‑
est unclaimed gift of nature.” Maybe the best is yet to come.

SPOTLIGHT ON ORIGINAL ARTICLES – 
Fighting Flab with Flaxseed

Cardiovascular diseases (CVDs) are the leading cause 
of death worldwide,[11] and research on dietary supplements 
that might lower the risk of CVD is booming. In this issue of 
the Biomedical Journal, Saxena and Katare investigate the 
effects of flaxseed in individuals with dyslipidemia.[12] Their 
findings appear to confirm the fat‑busting and lipid‑lowering 
properties of this much talked about plant.

You have probably already heard about the potential bene‑
fits of incorporating flaxseed into the diet. Flaxseed is the richest 
source of the omega‑3 fatty acid, α‑linolenic acid (ALA), which 
is thought to protect against CVDs.[13] It also contains a high 
amount of phytohormone lignans, which have lipid‑lowering 
and antioxidant properties.[14] Top these two attributes off with 
a high dose of dietary fiber, and it is no wonder that flaxseed 
merits its classification as a “functional food.”[15]

In their latest study, Saxena and Katare examined 
how flaxseed affects biological variables related to 

CVD in individuals with dyslipidemia. They divided 
50 participants with similar diet and activity levels into 
two groups: an experimental group which took 30 g of 
flaxseed powder every day for 3 months and a control 
group which took no dietary supplement at all. At the 
end of the study, the experimental group lost on average 
one point on the body mass index (BMI) scale, whereas 
weight in the control group remained the same. Fur‑
thermore, flaxseed produced some astounding changes 
to  the lipid profile of the experimental group: total cho‑
lesterol levels dropped by 16%, triglycerides by 14% and 
low‑density lipopro tein (LDL) by 20%. Participants 
taking flaxseed also showed a small but significant 
reduction in blood pressure, but no changes occurred 
in the control group.

Thus, flaxseed helped participants to shed pounds 
and lower their cholesterol levels. It has to be pointed 
out that the control group was not administered any 
supplement, so the placebo effect cannot be excluded. 
Nonetheless,  these findings are consistent with 
previous placebo‑controlled studies showing that 
flaxseed supplementation lowers blood pressure.[16,17] 
A meta‑analysis of studies investigating the effects 
of flaxseed on blood lipid profile concluded that 
flaxseed significantly reduces circulating total and 
LDL‑cholesterol concentrations, but the changes 
were dependent on sex and initial lipid profiles of the 
participants.[18]

In today’s society of quick fixes, we should be cautious 
of health food companies selling miracle pills. The obesity 
epidemic cannot be solved by sprinkling powder onto your 
cereal in the morning. But if incorporated into a healthy 
diet and active lifestyle, there is no denying that flaxseed is 
a little seed with big potential.

ALSO IN THIS ISSUE: REVIEWS – 
Mistaken Identity: True Function of 

Zucchini Revealed by Crystal Structures

Zucchini is a member of the phospholipase D family 
of enzymes that make the lipid signaling molecule 
phosphatidic acid. Zucchini is required for the production 
of  PIWI‑interacting  RNAs in germ cells, suggesting that 
lipid signaling is involved in this process. Here, Nureki 
discusses three recent crystal structures that shed light 
on zucchini and reveal its true function as a single‑strand 
ribonuclease and not as a phosphodiesterase as previously 
thought.[19]

ORIGINAL ARTICLES – Small, Dense and 
Deadly

Low‑density lipoprotein cholesterol (LDL‑C) is a 

Figure 1: Reishi mushrooms (left) and their more palatable relatives 
the Shiitake mushrooms (right) have been used in traditional Eastern 
medicine for thousands of years. Images courtesy of Wikipedia.
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known risk factor for coronary artery disease (CAD) and 
decision to treat is often based on LDL‑C levels. Huang 
and colleagues show that levels of the closely related small 
dense LCL (sdLCL) are also elevated in diabetic patients 
with CAD.[20] Thus, assessment of both sdLCL and LDL‑C 
levels is a better approach to determine the risk of CAD in 
this population.

High score for the CoaguChek XS Plus 
System in Taiwanese Patients

The CoaguChek XS Plus system is a portable device 
that provides an instant measure of prothrombin time and 
international normalized ratio (INR). Patients receiving the 
anticoagulant warfarin require frequent INR monitoring to 
avoid adverse reactions that may even cause death. Here, Fu 
et al.[21] investigate the clinical and genetic factors that could 
affect the reliability of the CoaguChek XS Plus system in 
Taiwanese patients, and show that the results of this device 
are consistent with those of laboratory methods.

Automated Renal Biopsies Deemed Safe 
and Reliable in Pediatric Setting

Yu and colleagues assess the complications associated 
with percutaneous ultrasound‑guided renal biopsy in 
asymptomatic children with microscopic hematuria.[22] Their 
findings reaffirm the safety and reliability of this method 
for early diagnosis and also provide insight into the leading 
causes of kidney disease among Taiwanese children.

Study Identifies Best Method for 
Estimating Kidney Function in Asian 

Populations
Three equations are available to determine glomerular 

filtration rate (GFR), which is considered the best measure 
of kidney function. Kuo et al.[23] report the first study to 
investigate the suitability of these measures in a large Asian 
population (over 30,000 individuals). They identify the best 
measure of GFR among Taiwanese and warn against the 
use of the Cockcroft‑Gault equation, which may grossly 
overestimate the prevalence of chronic kidney disease in 
this population.

Taiwanese Patients Spring Back into Step 
Following Partial Knee Replacement
Wong et al.[24] investigate the functional outcome and 

patient satisfaction following uni‑knee arthoplasty, which is 
an increasingly popular treatment option among qualifying 
patients requiring knee replacement surgery. An impressive 
98% of the 48 patients surveyed were satisfied with the 
operation when asked 2–6 years later. Approximately 

three quarters were able to perform normal daily activities 
in Eastern societies, such as kneeling for religious services.

BRIEF COMMUNICATION – 
Detecting Methicillin‑Resistant 

Staphylococcus aureus in 
Resource‑Limited Settings

When resources are limited, conventional antibiotic 
susceptibility testing must replace gold standard molecular 
methods for the detection of methicillin‑resistant 
Staphylococcus aureus (MRSA). However, the reliability of 
phenotypic tests depends on culture conditions. Kali et al.[25] 
assess the performance of several laboratory methods and 
show that oxacillin screen agar is the best alternative to PCR 
for the detection of MRSA.

CORRESPONDENCE – How is Impact 
Factor Impacting our Research?

A colleague has a paper published in a journal you 
have not heard of. The first question that comes to mind is: 
What is the impact factor? In this insightful commentary, 
Seema Rawat explains how the impact factor is calculated 
and points out many of the problems with this now widely 
accepted measure of influence.[26]

LETTER – Comment on Farhadi et al.

Kurt and colleagues comment on a study published in 
a previous issue of the Biomedical Journal showing that 
morning serum melatonin levels are low in individuals with 
multiple sclerosis,[27,28] and suggest that several methodologi‑
cal issues should be addressed before such a conclusion can 
be drawn.
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