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S. frugiperda.

In addition, we need to know how long and to what extent the efficacy will last.

. A study like this would help to assess the potential of popular insecticides on the

market for prescribing the correct dose. A comparative resistance study will reveal which 

pesticides developed resistance first, which can also be used to compare the efficacy of the 

two drugs.
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5.1. UBIQUITIN-CONJUGATING ENZYME: 

 

Ubiquitin-conjugating enzymes (UBCs) are a group of enzymes that play a crucial role in the 

regulation of protein degradation through the ubiquitin-proteasome pathway. There is evidence to 

suggest that UBCs are involved in avermectin detoxification. For example, a study demonstrated that 

the expression of a UBC gene was upregulated in the liver of rats exposed to ivermectin, a commonly 

used avermectin drug. The study also showed that the administration of a UBC inhibitor increased 

the toxicity of ivermectin in rats, suggesting that UBCs play a protective role in avermectin 

detoxification (Liu et al., 2020). 

Another study examined the role of UBCs in the detoxification of avermectin B1a in human liver cells. 

The study showed that the expression of several UBC genes was upregulated in response to 

avermectin B1a exposure. Furthermore, the inhibition of UBCactivityusingaspecific 

UBCinhibitor resulted in increasedcytotoxicityofavermectin B1a in human liver cells (El-Saber 

Batiha et al., 2020). 

Taken together, these studies provide evidence that UBCs are involved in the detoxification 

of avermectins, at least in rats and human liver cells. Further research is needed to fully understand 

the mechanisms by which UBCs contribute to avermectin detoxification and to explore the 

potential for UBC inhibitors as sensitizers to avermectin toxicity (Albérich et al., 2014). 

Ubiquitin-conjugating enzyme was found upregulated in our results (Table 4.34). 

 

The details on the Spodoptera frugiperda against insecticides was insufficient. As little 

research has been conducted on the pest, a comprehensive study spanning everything from 

infestation through reproduction, pesticide management, and the evolution of resistance was 

required for a better understanding. In addition, the common new-generation pesticides 

and their long-term impacts must be thoroughly assessed. It was vital to analyze in 

depth the different elements of the fall armyworm and associated insects, such as their 

existence, related pesticides, and resistance, which have been extensively examined. We 

need a lot of them in the lab to conduct experiments on insect pests or to test the 

effectiveness of pesticides. The nutritional benefits of a diet's various ingredients vary. 

Some of these, like chickpeas and wheat germ, act as the diet's main sources of 

carbohydrates. In contrast, formaldehyde, methyl-p-hydroxy benzoate, and sorbic acid 

function as antimicrobials, while the yeast and capsules supply vitamins in the diet. Such 

a study would assist in obtaining a good and efficient lab culture of the two insect pests 

needed to carry out studies. 
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