
Jing, T., et al.: Effect of Non-Digestible Nanoparticles on … 
THERMAL SCIENCE: Year 2021, Vol. 25, No. 3B, pp. 2335-2337 2335 

 EFFECT  OF  NON-DIGESTIBLE  NANOPARTICLES 

ON  ANIMALS’  HEALTH  AND  BEHAVIOR 

by 

Tao JING and Yun-Yu LI
*

 

School of Textile Science and Engineering, Xi'an Polytechnic University, Xi`an, China  

Original scientific paper 
https://doi.org/10.2298/TSCI190709123J 

The effect of air quality on human’s health has been extremely studied, nanopar-
ticles in air can cause various diseases and even lead to death. However, the ef-
fect of non-digestible nanoparticles from food on physical and mental health has 
been seriously ignored, no report was seen in open literature. This paper uses 
silkworm as an experimental subject by feeding nanoparticles in food throughout 
their life, the results show that non-digestible nanoparticles can greatly change 
animal’s body morphology, behavior and longevity. This paper gives an unprec-
edented warning on food safety and drinking water.  
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Introduction  

Due to the increasing air pollution, much attention has been paid to the effect of na-

noparticles effect on human’s health, and it has been concluded that nanoparticles in air can 

cause serious health problem and even lead to death [1-3]. Many strategies were appeared to 

control fine particulate matters with diameter less than 2.5 μm [4]. However the effect of non- 

-digestible nanoparticles from food and drinking water on human health has never been stud-

ied, no literature was found so far. It is extremely urgent to have a systematical study the ef-

fect of nanoparticles on human’s physical and mental health. To this end, an experiment was 

designed using silkworm as a sample, various nanoparticles were fed to check the animal’s 

grow-up, behavior and life span.  

Effect of non-digestible nanoparticles on metabolic rate  

Generally the metabolic rate of an animal can be expressed [5-7]:  

 
3/4B M   (1) 

where B is the metabolic rate and M – organ mass.  
When non-digestible nanoparticles are fed through food, the metabolism is stimulat-

ed, and eq. (1) can be modified: 

 
3/4 CB M +  (2) 

where C is a coefficient reflecting the intake of the non-digestible nanoparticles. 
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Longevity of the animal scales with: 

 
1/4 CL M −  (3) 

where L is the life span. Equation (3) means a higher intake of nanoparticles leads to a lower 

life span.  

Experimental verification  

In our experiment, silkworm was raised from the newly-hatched stage to the fifth in-

star, CNT, graphene powders (GR), and silicon carbide nanowires (SiCnws) were used as ad-

ditive in food. The nanoparticles were added to a solution with concentration of 1%, which 

was stirred until a homogeneous solution was obtained. The obtained solution was then 

sprayed uniformly on the mulberry leaves for feeding the animal.  

The animal’s body length was recorded at each instar as illustrated in fig. 1(a). It can 

be found that the nanoparticles greatly affected the animal’s morphology. Figure 2(b) record-

ed the survival rate of the animal at each instar. It was found that the death rate at the initial 

stage was relatively low, but it increased remarkably at the late stages. 

 

Figure 1. Effects of nanoparticles on silkworm’s grow-up (a) and death rate (b)  

We also observed the animal’s strange behavior after feeding nanoparticles, that was 

twin cocoons were found in our experiment. Figure 2(a) was the probability of twin cocoon in 

each group. Silkworm cocoons obtained from different groups were shown in fig. 2(b). Figure 

2(c) is the real picture of the twin cocoon. 

Discussion and conclusions  

As we can see clearly that the intake of nanoparticles will greatly affect the animal’s 

metabolic rate, as a result, its grow-up is greatly affected, this can be seen the animal’s body 

length change in fig. 1(a). As the increase of the total intake of nanoparticles, the death rate 

increases remarkably.  

The animal’s behavior is also greatly affected by the nanoparticles, the probability of 

twin cocoon due to CNT is highest, revealing the CNT are the most harmful to animal’s be-

havior among all nanoparticles.  
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Figure 2. Twin cocoon; (a) the probability of twin cocoon in each group, (b) silkworm cocoons 

obtained from the control group, CNT group, GR group and SiCnws group, respectively,  
and (c) real picture of twin cocoon

This paper, for the first time ever, reveals the extremely important effect of non-

digestible nanoparticles on animal’s body morphology, behavior and longevity. This paper 

gives an unprecedented warning on food safety and drinking water safety.  
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