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Abstract - Natural-source medicines have become the foundation for pharmaceutical pharmaceuticals. 
Herbal medicines are naturally occurring plant-derived substances that have been utilised for treating 
and curing a variety of ailments as well as as nutraceuticals. Toxicological research and testing assist in 
living securely and accurately predicting the benefits of synthetic and natural substances while avoiding 
harm. Toxicology studies are carried out for data profiling and the safety of herbal medications, and 
toxicity studies of diverse plants and herbal formulations are reported. This review briefly highlights the 
importance of toxicity research, plant toxicity, and safe traditional herbal therapy. 
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INTRODUCTION  

Thousands of years have passed since herbal therapy 
was first employed. Traditional herbal medicine is used 
by an estimated 80% of the world's population for 
primary health care. Herbal treatments have gained 
popularity as a dietary supplement for illness 
prevention and as an alternative/complementary 
therapy in recent years. Herbal medications come in a 
broad variety of forms and can be found in stores all 
around the world. The safety and efficacy of herbal 
therapy have become a public health concern as the 
use of herbal products has increased. Both the intrinsic 
toxic effects of herbal medicine and the toxicities 
generated by adulterants/contaminants could be 
blamed for adverse health consequences linked with 
herbal goods. The demand for and requirement of 
toxicological studies for herbal products has grown as 
more evidence about the negative effects of herbal 
medication has been available.Many therapeutic herbs 
can be found in India's natural resources. Traditional 
remedies have been used in India since ancient times, 
according to numerous sources. Ayurveda, Unani, and 
Siddha are three important traditional systems in India 
that use medicinal plants. The essential principals and 
practises that run across these systems are a shared 
thread. About 2000 medications of natural origin are 
included in the Indian materia medica, which are drawn 
from various traditional systems and practises [1]. 
Medicinal plants offer a lot of promise to help rural 
people supplement their earnings and enhance their 
quality of life. However, there are severe issues that 
must be addressed in terms of data gathering, 
processing, and marketing [2]. Toxicology is the study 
of how chemical compounds interact with living 
systems and alter natural functions.The information's 

applications give safe exposure levels. Toxicological 
research and testing assist in living securely and 
accurately predicting the benefits of synthetic and 
natural substances while avoiding harm. At some 
amount of exposure, all substances can cause 
harm. That is, exposure to a little amount of any 
drug has no discernible influence on normal 
biological processes and is therefore regarded 
harmless. Although some dosages are healthy, 
increased exposure will eventually induce negative 
consequences and the chemical will be termed toxic 
at that level [3]. Before incorporating any plant in 
toxicity study, it should be assessed independently. 
Toxicity testing is done to learn more about a drug's 
biological activity and mechanism of action.The 
results of the test are used to identify medication 
hazards and control risk. Herbal drug preclinical 
studies give scientific support for their traditional use 
and demonstrate that they are safe and effective [4]. 

HERBAL TOXICITY 

Despite the increasing market demand for herbal 
medications, there are still worries about their use 
as well as their safety. Only around 10% of herbal 
products on the market are fully standardised to 
recognised active ingredients, and tight quality 
control techniques are not always strictly 
followed.The active and/or harmful ingredients of the 
bulk of these products in use are unknown. Herbal 
medications are not subjected to the same 
regulatory criteria as orthodox drugs in many 
countries, including the United States, in terms of 
efficacy and safety. This raises questions about their 
safety as well as the ramifications of using them as 
medicines. Toxicity testing can show some of the 
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hazards that come with using herbs as medicine, 
allowing you to avoid any potentially hazardous side 
effects. These poisonous chemicals are not 
distinguishable from therapeutically active ingredients 
in several toxicologically and medicinally relevant plant 
species such as Digitalis purpurea, Hyoscyamus niger, 
Atropa belladonna, Physostigma venenosum, 
Podophyllum peltatum, and Solanum nigrum.Despite 
the rising demand for herbs on the market for usage in 
various medicinal goods, there are still some concerns 
about their safety. Only a small percentage of marketed 
herbal products (less than 10%) are standardised and 
subjected to stringent quality control techniques [7]. 
There is very little information about the toxicity of 
these products. Toxic constituents are produced by 
some plants as a defence mechanism. These 
hazardous compounds are Aconitum columbianum, 
Blighia sapida, Trifolium hybridum, Digitalis purpurea, 
Gymnocladius dioica, Hyoscyamus niger, Solanum 
nigrum, Sanguinaria Canadensis, Atropa belladonna, 
Physostigma venenosum, Pteridium aquilinum, and 
Podophyllum pelt Alkaloids, flavonoids, terpenoids, and 
saponins are phytochemicals that can imitate or 
antagonise the actions of signalling molecules, 
neuropeptides, hormones, and neuropeptides in 
humans [8-11]. 

REQUIREMENT OF HERBAL TOXICITY 
TESTING  

The worry about drug toxicity testing is for the sake of 
safety. There must be no toxicity in any of the 
medications used in the study [5]. Because herbs are 
categorised as dietary supplements rather than foods 
or medications, they are exempt from the pre-market 
testing that drugs and food additives must undergo. 
Acute toxicity testing is done to determine the drug's 
safety and to further assess its biological activity and 
mechanism of action. The information obtained from 
the test is utilised to identify medication hazards and 
control risk [6].One or more biological activities have 
been discovered in medicinal plants, and these plants 
have traditionally been used in herbal formulations. 
Table 1 shows the toxicity profiles of various plants, 
plant parts, types of extracts, and medicinal uses that 
have been reported and determined to be safe. Plants 
from this genus have been employed in a variety of 
pharmacological and commercial preparations. Figure 
1 depicts the toxicological examination of herbal 
medicine extract. 

HERBALS' SAFETY AND EFFICACY 

Investigating the efficacy of herbal medicine, 
scrutinising adverse effects, identifying marker 
compounds or therapeutic agents in medicinal or 
botanical products, and identifying serious 
contaminants from herbal mixtures are all important 
and difficult tasks for scientists working in herbal drug 
development. 

 

Figure 1: Toxicological evaluation of herbal extract 

The most common reasons or causes of botanical or 
herbal drug toxicity are incorrect identification or 
authentication of botanicals or herbals, improper or 
mislabeling of plant material, contamination of herbals 
with microorganisms, contamination of herbals with 
fungal toxins such as aflatoxin, contamination of 
herbals with pesticides and heavy metals, 
interaction with conventional drugs when taken 
together, improper or unprofessional processing, 
and inadequate standardisation.The bulk of herbals 
or plant-derived natural products used by the 
general public require the creation of strong 
standardisation and quality control requirements. 
The majority of these plants lack safety data or have 
very limited information about their toxicity.  

Table 1: Traditional Medicinal Plants That Have 
Been Toxicity Tested 
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CONCLUSION  

The need for toxicity studies of herbal plants and herbal 
formulations is described in this review paper. The 
information offered may be useful in furthering the 
research of herbal plants or formulations, as well as in 
using herbs in various traditional medical systems. 
Research is required to back up the medicinal claim, as 
well as to ensure that the herbal plant and herbal 
formulation are safe for human ingestion. 
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