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Using silkworms as a laboratory animal to evaluate medicines and 
foods
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Many countries are facing an aged population unlike 
that ever seen before. People fervently want better 
health and a longer lifespan. Therefore, medical care 
systems need to be developed in various fields. An 
important task for both medical and economic experts 
is to develop new medicines to treat various diseases. 
People also want evidence that foods can keep them 
healthy. The use of laboratory animals is a key issue in 
these situations involving the production of medicines 
and foods. Mammals like mice and rats have been 
used as laboratory animals, but sacrificing a large 
number of mammals poses a serious problem in terms 
of cost as well as in terms of animal welfare. A recent 
highlighting on animal welfare is seriously hampering 
the development of medicines in Europe, and countries 
in Asia will need to address this problem in the near 
future.
 The use of invertebrates is a possible solution to 
the problems of high costs and ethical issues caused 
by the use of mammals. Studies have proposed that 
fruit flies (Drosophila melanogaster) and nematodes 
(Caenorhabditis elegans) could serve as laboratory 
animals in order to evaluate the therapeutic effects of 
drug candidates (1,2). A problem with the use of these 
invertebrates is that they are too small, making injection 
of precise volume of sample difficult. Techniques to 
inject animals as models need to be established in order 

to evaluate drug candidates.
 Silkworms are the larvae of the silk moth, Bombyx 
mori. Methods of rearing silkworms have been 
established over a history of sericulture spanning more 
than five thousand years (3). Here, we would like to 
propose a new concept: "use of silkworms for drug 
development". Silkworms are akin to a silk-producing 
factory. Over the past few years, silkworms have been 
used to produce recombinant proteins (4). However, little 
attention has been paid to the usefulness of silkworms 
as laboratory animals in the field of medicine and 
pharmaceutical sciences. Therefore, "use of silkworms 
in drug development" is a novel idea substantiated by a 
long history of sericulture. Sericulture is still expanding 
in Asia. Hopefully, the concept of "using silkworms in 
drug development" will develop as a new industry.
 Silkworms are useful at evaluating drug candidates 
(5-8) as well as foods (9). People are looking to food for 
nutrition and to supplements for substances that provide 
better health. Silkworms are particularly useful at 
evaluating food that may contain substances that activate 
innate immunity. Determining whether or not immunity 
is activated in humans and other mammals is usually 
difficult. We found that stimulating innate immunity in 
silkworms causes muscle contractions (10,11). Activation 
of cells responsible for innate immunity in silkworms 
leads to enhancement of immune cells that results in 
the activation of a cytokine that has the pharmacologic 
capacity to induce muscle contractions. We can easily 
use this phenomenon to screen food for substances 
that activate immunity. Beta-glucans in yeast cells and 
peptidoglycans in lactic acid bacteria have potent activity 
according to a silkworm muscle contraction assay (10). 
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Substances that cause innate activation were previously 
evaluated based on cytokine production by macrophages 
isolated from mammals, but lipopolysaccharides (LPS) 
derived from the outer structure of Gram-negative 
bacteria like Escherichia coli produce false positives 
at very low concentrations. The clear advantage of the 
silkworm muscle contraction assay is that it does not 
respond to LPS. Since we can easily develop models of 
various conditions like infections, diabetes, and cancer, 
silkworms should prove highly useful at evaluating the 
various functions of food components.
 For this special issue, we, the Editors of Drug 
Discoveries & Therapeutics, have asked experts, who 
are using silkworms to actively develop drugs and study 
foods to summarize their recent results. Our profound 
hope is that this special issue encourages researchers 
who are helping to develop the new field of "using 
silkworms as a laboratory animal to evaluate medicines 
and foods".
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