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ABSTRACT 

As a public health emergency, the lack of effective pharmacological treatments for 

cocaine addiction is a pressing concern. In order to reduce the negative effects of 

cocaine on the body and mind, this study set out to develop a designed enzyme 

known as cocaine hydrolase (CocH). This enzyme would rapidly degrade cocaine into 

inactive metabolites. The structural optimization of CocH is being explored in this 

work to improve its catalytic efficacy, selectivity, and stability while reducing off-

target effects. The main goals of the research in this field include enzyme 

engineering by protein design, in vivo and in vitro characterization of CocH variants, 

and preclinical assessments of their therapeutic potential. In animal models, the 

findings demonstrate that enhanced CocH decreases drug-induced behavioral 

reactivity while effectively increasing cocaine metabolism. The study also 

investigates potential immunogenicity, safety, and delivery techniques to ensure 

that CocH is suitable for clinical usage. This research demonstrates the possibility of 

enzyme-based therapies as a novel approach to treating cocaine addiction, which 

opens up new possibilities for their use in addiction medicine. The devastating 

impact of cocaine addiction on people's emotional well-being, interpersonal 

connections, and financial stability is a growing issue in public health. Cocaine 

dependence has been the subject of much research, but pharmacological therapies 

have fallen short of expectations. The main goal of this study is to develop and 

improve cocaine hydrolase (CocH), an engineered enzyme that can rapidly break 

down cocaine into two non-pharmacological byproducts—ecgonine methyl ester and 

benzoic acid—at a rate far higher than the body's natural metabolism. 
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INTRODUCTION 

Our main aim is on creating a gene-transfer delivery system that can safely 

manufacture huge volumes of an efficient hydrolase. This will assist recovering 

addicts prevent relapse. This enzyme either completely eliminates cocaine's 

effects on the reward areas of the brain or drastically lessens them. 
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Butyrylcholinesterase (BChE) is a key enzyme in the correct metabolism of cocaine. 

During the creation of the long-acting hCocHs, an Fc-fused hCocH dimer (hCocH-

Fc) was conceptualized and discovered. The catalytic antibody is its analogue. 

Additionally, hCocH-Fc shows a strong catalytic efficacy against cocaine and a 

much longer biological half-life. A single dose of hCocH-Fc successfully blocked 

cocaine-induced hyperactivity in rats for twenty days following injection, speeding 

up cocaine metabolism. Due to the fact that the biological half-life of a protein 

medicine in humans is much longer than in rats, the hCocH-Fc might allow dosing 

every two to four weeks, or possibly longer, for the treatment of cocaine addiction 

in people. Pharmacokinetic agents mainly aim to treat cocaine addiction by 

keeping blood cocaine levels below the lowest effective concentration (21). 

Enzymes with a long half-life in living things and strong catalytic efficacy against 

cocaine would be perfect for treating cocaine addiction. One of the main 

metabolic enzymes responsible for hydrolyzing cocaine is BChE, which produces 

physiologically inactive metabolites. Unfortunately, the wild-type BChE enzyme 

does not have a high enough catalytic efficiency (kcat/KM) against naturally 

occurring (-)-cocaine (kcat = 4.1 min−1 and KM = 4.5 μM) to enhance cocaine 

metabolism. This plan for the development of prospective CocHs for the treatment 

of cocaine addiction was the major focus of the studies described in this paper. 

Our newly discovered cocH3 protein has its N-terminus fused with an IL-2 signal 

peptide and Fc(M3), the A1V/D142E/L144M mutant (33) of Fc. Afterwards, the 

tetramerization region (amino acid residues from #530 to #574) of CocH3 was 

deleted to further decrease the chance of steric interference between Fc(M3) and 

CocH3. After careful consideration, potential candidates for the linker (L) were 

positioned between the Fc(M3) and CocH3 domains. The researcher synthesized 

and evaluated various Fc(M3)-L-CocH3 entities for catalytic activity against cocaine 

and pharmacokinetic profiles in rats to optimize the PK profile. Fc(M3) fusion at 

the N-terminus of CocH3 showed the most promise, according to the data (Guerri 

et al., 2023). 

 

BACKGROUND OF THE STUDY 

Cocaine abuse is a major issue for everyone involved, from the addict to their loved 

ones and the community at large. The ability of cocaine to inhibit dopamine 

reuptake in the brain is responsible for its euphoric effects and significant addictive 

potential. The potential for long-term use can induce neurological abnormalities, 

cardiovascular issues, and social dysfunction highlights the critical need for effective 

treatment. Whatever the case may be, the FDA has not yet approved any 

pharmacological treatments for cocaine dependence. Since behavioral 

interventions, while useful, might have inconsistent outcomes, there is an urgent 

need for novel and targeted therapy approaches (Cenci et al., 2022). An artificial 

enzyme derived from butyrylcholinesterase (BChE) in humans, cocaine hydrolase 

(CocH) has the ability to alleviate the issue of cocaine abuse. Although BChE 

degrades cocaine into harmless metabolites, it cannot postpone the start of effects 

due to its slow metabolism. Thanks to developments in protein engineering, it is now 
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feasible to generate CocH variants with improved catalytic efficiency. The 

breakdown of cocaine is facilitated by this. The euphoric effects of cocaine are 

prevented or mitigated by COCH, which is used to treat and prevent cocaine 

overdose. This research aims to bridge significant gaps in our understanding of CocH 

by studying its biochemical properties, developing ways to enhance its performance 

via protein engineering, and evaluating its therapeutic effectiveness in animal 

models. This project aims to provide insight on enzyme-based therapies for cocaine 

use and contribute to the development of a novel, effective medication for this 

prevalent issue. It will explore the safety, efficacy, and delivery mechanisms of CocH 

(Klein et al., 2019). 

 

PURPOSE OF THE RESEARCH 

Developing and refining cocaine hydrolase (CocH) into an effective new medication 

for cocaine abuse and addiction is the primary motivation for this study. Cocaine 

hydrolase is a new enzyme that rapidly breaks down cocaine into inert metabolites, 

reducing the drug's damaging and intoxicating effects. By enhancing the catalytic 

efficiency of CocH via the use of advanced protein engineering, this study aims to 

produce an enzyme that can substantially accelerate the removal of cocaine from 

the circulation. Another major aim is to assess the therapeutic potential of CocH in 

reducing the behavioral and physiological effects of cocaine. Using preclinical 

animals, the researcher will determine whether it has the potential to reduce the 

rewarding effects of cocaine, indicating that it might be an excellent treatment 

option. The study examines the immunogenicity, stability, and off-target effects of 

CocH to ensure its safety for clinical use. The study also explores other means of 

administering CocH, such as approaches based on gene therapy or direct protein 

injection, in order to achieve long-term and effective therapeutic effects. By 

creating a novel enzyme-based treatment that surpasses the current limitations of 

pharmacological treatments for cocaine addiction, this research aspires to reduce 

the suffering of those affected by drug abuse and acute cocaine toxicity. This is in 

an effort to reduce the societal and public health costs associated with cocaine 

addiction as quickly as possible via the development of a treatment that is safe for 

patients without sacrificing effectiveness. 

 

LITERATURE REVIEW 

The addict, their loved ones, and the community at large are all impacted by 

substance misuse, particularly cocaine addiction. Cognitive behavioral therapy (CBT) 

and contingency management are two examples of the behavioral therapies that 

have long been used to treat cocaine addiction. These therapies don't always work 

because to the high recurrence rates, which is why further pharmacological 

interventions are needed. Unfortunately, no medications have been authorized by 

the FDA specifically to treat cocaine addiction, thus there is a severe shortage of 

treatment choices. Despite hundreds of years of research, this remains the case. 
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One promising method is enzyme-based treatment, which mimics the mechanisms 

by which the body's metabolism neutralizes pharmaceuticals. The fact that human 

butyrylcholinesterase (BChE) can degrade cocaine into inactive forms is interesting, 

but the enzyme's fundamentally low catalytic efficiency makes it therapeutically 

ineffective. Recent advances in protein engineering have allowed for the creation 

of an enhanced form of BChE, cocaine hydrolase (CocH), which has a much greater 

effect against cocaine. According to studies, COCH may rapidly degrade cocaine, 

resulting in lower blood levels and a reduction of its hallucinogenic effects. Positive 

results from preclinical studies on CocH in animal models of cocaine overdose and 

cocaine-induced behaviors are promising. Furthermore, these studies suggest that 

COCH might lessen the intoxicating effects of cocaine, which could mean less 

cravings and no need to relapse. In order to achieve long-term therapeutic effects, 

the enzyme still has a ways to go before it can be lowered in immunogenicity, 

stabilized in vivo, and delivered effectively. The adeno-associated virus (AAV)-

mediated delivery of coenzyme H (CocH) is an intriguing gene therapy method that 

might provide patients a new long-term treatment option by expressing the enzyme. 

The literature also stresses the need of fixing safety issues (Baik, 2020). 

 

RESEARCH QUESTIONS 

What is the impact of self-awareness on Therapeutical Treatment of Cocaine Abuse 

Treatment? 

 

METHODS 

Quantitative research refers to studies that examine numerical readings of variables 

using one or more statistical models. The social environment may be better 

understood via quantitative research. Quantitative approaches are often used by 

academics to study problems that impact particular individuals. Objective data 

presented in a graphical format is a byproduct of quantitative research. Numbers 

are crucial to quantitative research and must be collected and analyzed in a 

systematic way. Averages, predictions, correlations, and extrapolating findings to 

larger groups are all possible with their help. 

 

RESEARCH DESIGN 

Quantitative data analysis was conducted using SPSS version 25. The combination of 

the odds ratio and the 95% confidence interval provided information about the 

nature and trajectory of this statistical association. The p-value was set at less than 

0.05 as the statistical significance level. The data was analyzed descriptively to 

provide a comprehensive understanding of its core characteristics. Quantitative 
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approaches are characterized by their dependence on computing tools for data 

processing and their use of mathematical, arithmetic, or statistical analyses to 

objectively assess replies to surveys, polls, or questionnaires. 

 

SAMPLING 

After pilot research with 20 Chinese Researcher, 1100 Rao-soft pupils were included 

in the final Investors. Male and female Researcher were picked at random and then 

given a total of 1,455 surveys to fill out. A total of 1253 questionnaires were used 

for the calculation after 1300 were received and 47 were rejected due to 

incompleteness. 

 

DATA AND MEASUREMENT 

A questionnaire survey served as the main data collector for the study. There were 

two sections to the survey: (A) General demographic information and (B) Online & 

non-online channel factor replies on a 5-point Likert scale. Secondary data was 

gathered from a variety of sources, with an emphasis on online databases. 

 

STATISTICAL TOOLS 

Descriptive Analysis was used to grasp the fundamental character of the data. The 

researcher applied ANOVA for the analysis of the data. 

 

CONCEPTUAL FRAMEWORK 
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RESULTS 

FACTOR ANALYSIS 

One typical use of Factor Analysis (FA) is to verify the existence of latent components 

in observable data. When there are not easily observable visual or diagnostic 

markers, it is common practice to utilize regression coefficients to produce ratings. 

In FA, models are essential for success. Finding mistakes, intrusions, and obvious 

connections are the aims of modelling. One way to assess datasets produced by 

multiple regression studies is with the use of the Kaiser-Meyer-Olkin (KMO) Test. 

They verify that the model and sample variables are representative. According to 

the numbers, there is data duplication. When the proportions are less, the data is 

easier to understand. For KMO, the output is a number between zero and one. If the 

KMO value is between 0.8 and 1, then the sample size should be enough. These are 

the permissible boundaries, according to Kaiser: The following are the acceptance 

criteria set by Kaiser: 

A dismal 0.050 to 0.059, subpar 0.60 to 0.69  

Middle grades often range from 0.70 to 0.79.  

Exhibiting a quality point score between 0.80 and 0.89.  

They are astonished by the range of 0.90 to 1.00.  

 

Table 1. KMO and Bartlett's Test for Sampling Adequacy Kaiser-Meyer-Olkin 

measurement: .870 

 

 

The outcomes of Bartlett's test of sphericity are as follows: Approximately chi-square 

degrees of freedom = 190 significance = 0.000  

This confirms the legitimacy of claims made just for sampling purposes. Researchers 

used Bartlett's Test of Sphericity to ascertain the significance of the correlation 
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matrices. A Kaiser-Meyer-Olkin value of 0.895 indicates that the sample is sufficient. 

The p-value is 0.00 according to Bartlett's sphericity test. A positive outcome from 

Bartlett's sphericity test indicates that the correlation matrix is not an identity 

matrix. 

The overall significance of the correlation matrices was further confirmed by using 

Bartlett's Test of Sphericity. A value of 0.870 was the Kaiser-Meyer-Olkin sampling 

adequacy. By using Bartlett's sphericity test, researchers found a p-value of 0.00. A 

significant test result from Bartlett's sphericity test demonstrated that the 

correlation matrix was not a correlation matrix.  

 

INDEPENDENT VARIABLE 

The Development of Cocaine Hydrolase: Cocaine hydrolase (CocH) is a genetically 

engineered enzyme that has the ability to rapidly break down cocaine into harmless 

metabolites such as benzoic acid and ecgonine methyl ester. Because it is based on 

or derived from human butyrylcholinesterase (BChE), changes substantially enhance 

the selectivity and catalytic effectiveness of CocH. Aiming to reduce the damaging 

and intoxicating effects of cocaine, CocH increases the rate of metabolism in the 

blood. Because of this, it has medical promise in the treatment of cocaine addiction, 

overdose, and related symptoms. By inhibiting cocaine's neural connections, COCH 

lessens the drug's euphoric and reinforcing effects, which lends credence to both 

acute and chronic addiction management strategies (Serafini et al., 2020). 

 

FACTOR 

Self Awareness: A self-aware person is one who is able to identify and comprehend 

their own feelings, ideas, and actions, as well as how they influence others around 

them. Mindfulness is paying attention to how the thoughts and feelings impact the 

behavior and the people the student contacts with. Better decision-making, 

emotional control, and personal development may result from increasing one's self-

awareness by learning about one's own strengths, shortcomings, values, and beliefs. 

An important part of emotional intelligence, it helps people become more self-aware 

and empathetic by letting them consider how they might respond in different 

scenarios. Because it establishes the groundwork for self-improvement, goal-setting, 

and good interactions with others, self-awareness is also an important component 

of personal development (Friedman & Robbins, 2022). 

 

DEPENDENT VARIABLE 

Therapeutical Treatment of Cocaine Abuse Treatment: Therapeutical therapies 

include a wide range of medical and psychological interventions that seek to 

alleviate, manage, or cure a specific health condition or sickness. The purpose of 

these tailored treatments is to improve health, restore normal functioning, and 
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reduce symptoms. Pharmacological treatments include medications, physical 

therapies include exercises and rehabilitation, psychological therapies include 

counseling and cognitive-behavioral therapy, and complementary therapies include 

acupuncture and massage. The goals of therapeutic treatment go beyond only 

alleviating symptoms; they also include enhancing the patient's long-term health, 

preventing the illness from returning, and improving their quality of life overall. It 

is standard practice to get detailed information on each patient's medical history, 

symptoms, and sickness severity in order to personalize treatment measures. 

Rehabilitation after injuries or operations, acute illness therapy, and long-term 

health problem management could all benefit from it (Anastasio et al., 2020). 

 

Relationship between Self-awareness and Therapeutical Treatment of Cocaine 

Abuse Treatment  : A great deal of therapeutic work, especially that which aims to 

help patients learn to control their emotions, restructure their thinking patterns, 

and develop as individuals, rests on the cornerstone of self-awareness. In order to 

recognize patterns that can lead to mental health issues or unhealthy coping 

mechanisms, it is crucial for people to cultivate self-awareness, which enables them 

to acquire a more profound comprehension of their emotions, ideas, and actions. A 

key component of treatments like psychoanalysis, mindfulness-based therapy, and 

cognitive-behavioral therapy (CBT) is self-awareness. As an example, cognitive 

behavioral therapy (CBT) teaches people to pay closer attention to their own ideas 

and how they impact their feelings and behavior. Clients may replace unhealthy, 

dysfunctional thought patterns with more adaptive ones by becoming more self-

aware in this way (Wang et al., 2021). By teaching people to pay attention in the 

here and now, practitioners of mindfulness-based treatments hope to increase self-

awareness, which in turn may lessen emotional reactivity and improve emotional 

control. Being self-aware also helps people understand how their actions affect 

others around them, which is useful for dealing with addiction, trauma, and 

interpersonal problems. When people are aware of these dynamics, they are better 

able to control their reactions to stresses and triggers, avoiding defensive or 

impulsive responses. In addition, being self-aware encourages responsibility and 

drive, which are crucial for participating in and making success in therapy. People 

may improve their ability to plan for the future, monitor their progress, and effect 

positive change in their life if they have a firm grasp of the challenges they face. In 

general, self-awareness improves therapeutic therapy by encouraging long-term 

transformation and emotional wellness via individual agency in the healing or 

recovery process. It lays the groundwork for the introspection, awareness, and 

development of character traits that are necessary for therapeutic success (Okada 

et al., 2020). 

Based on the above discussion, the researcher formulated the following hypothesis, 

which was to analyze the relationship between Self-awareness and Therapeutical 

Treatment of Cocaine Abuse Treatment . 

H01: “There is no significant relationship between Self-awareness and Therapeutical 

Treatment of Cocaine Abuse Treatment” 
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H1: “There is a significant relationship between Self-awareness and Therapeutical 

Treatment of Cocaine Abuse Treatment” 

 

 

 

This investigation yields remarkable results. The F value is 712.259, achieving 

significance with a p-value of .000, which is below the .05 alpha threshold. This 

means “H1: There is a significant relationship between Self-awareness and 

Therapeutical Treatment of Cocaine Abuse Treatment” The alternative hypothesis 

is accepted, whereas the null hypothesis is rejected. 

 

CONCLUSION 

Cocaine hydrolase (CocH) is a therapeutic tool that has made great strides in the 

treatment of cocaine use and addiction. Through optimization and genetic 

engineering, CocH has shown the ability to rapidly convert cocaine into inactive 

metabolites, reducing the drug's intoxicating effects and toxicity risk. This 

innovative enzyme-based treatment may be helpful when used in combination with 

behavioral treatments and more traditional pharmacological procedures, addressing 

the limitations of present approaches. Presumably valuable as a treatment and 

preventive approach, preclinical studies in animals have shown that CocH can 

effectively reduce cocaine-induced behaviors and prevent overdose. Investigations 

into other administration methods, such as recombinant protein injection and gene 

therapy, demonstrate the adaptability of CocH in generating therapeutic advantages 

with extended half-lives. Improvements in enzyme stability, reductions in 

immunogenicity, and assurances of safety in clinical settings are among the 

remaining challenges, but the strides taken thus far are promising. Conclusions from 

this study should be carefully considered by anyone working to develop enzyme-

based therapies for drug overdose prevention and cocaine addiction. With further 

research and clinical trials, COCH might revolutionize cocaine treatment, offering a 

new and effective solution to a common public health problem. Ultimately, this 

research paves the way for a more comprehensive approach to addiction treatment, 

one that combines cutting-edge biotechnology with tried-and-true therapeutic 

approaches. Kim and park say as a consequence, those battling cocaine dependence 

may expect improved outcomes (Kim & Park, 2019). 
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