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Abstract: 

This research presents a thorough examination of the interaction between Q203 and PBTZ169 and 

its consequential impact on mycobacterial infection, particularly focusing on Mycobacterium 

tuberculosis. Through a series of in vitro and in vivo experiments, this study elucidates the intricate 

dynamics and potential synergies between these two compounds. The in vitro assessments employ 

the checkerboard method, elucidating the fractional inhibitory concentration index (FICI) to 

quantify the interaction effects. Results indicate a synergistic relationship, with the combined 

action of Q203 and PBTZ169 surpassing individual efficacy, highlighting a promising avenue for 

tuberculosis treatment. 
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Introduction: 
 

Tuberculosis (TB) remains a significant global health challenge, with the need for novel and 

effective treatment regimens becoming increasingly urgent[1]. The current standard TB treatment 

involves a combination of antibiotics, but the lengthy duration and emergence of drug-resistant 

strains necessitate exploration into new therapeutic strategies. In this context, the present study 

delves into the potential synergistic effects of two promising anti-TB compounds, Q203 and 

PBTZ169, aiming to uncover novel insights that could revolutionize TB treatment. Q203, known 

for its inhibition of the cytochrome bc1 complex, and PBTZ169, a compound targeting decaprenyl 

phosphoryl-beta-D-ribose oxidase (DprE1), have individually shown promise in combating 

Mycobacterium tuberculosis. However, the examination of their combined effects presents a 



unique avenue for investigation. This study builds upon prior research indicating the synergistic 

actions of Q203 with other anti-TB drugs and extends the exploration to the interaction between 

Q203 and PBTZ169. The rationale behind investigating the synergistic effects lies in the potential 

enhancement of efficacy and reduction in treatment duration, crucial factors in combating the 

challenges posed by TB[2]. Previous studies have demonstrated synergies between Q203 and 

certain drugs, emphasizing the importance of understanding these interactions to optimize 

treatment outcomes. As PBTZ169 exhibits promising characteristics, particularly in weakening the 

bacterial cell wall, combining it with Q203 could offer a synergistic advantage, possibly through 

enhanced penetration and targeting of specific bacterial components. The study employs a 

comprehensive approach, utilizing in vitro assays, animal models, and molecular analyses to 

provide a nuanced understanding of the Q203-PBTZ169 interaction. By scrutinizing the impact on 

bacterial growth, resistance mechanisms, and therapeutic outcomes, this research seeks to 

contribute valuable data for the development of innovative and more effective TB treatment 

regimens. Tuberculosis (TB) remains a global health challenge, necessitating constant efforts to 

discover more effective treatment regimens. The quest for shorter and more potent TB treatments 

has led to the exploration of novel drug combinations. Q203, an ATP synthase inhibitor, has shown 

promise in inhibiting the cytochrome bc1 complex, leading to the depletion of ATP synthesis in M. 

tuberculosis[3]. Despite completing phase 2 clinical trials, Q203's bacteriostatic nature and 

reported antagonistic effects with certain drugs warrant further investigation. PBTZ169, derived 

from the former lead compound BTZ043, targets decaprenyl phosphoryl-beta-D-ribose oxidase 

(DprE1), weakening the bacterial cell wall. Previous studies have indicated its synergistic effects 

with various anti-TB drugs. The combination of these two compounds presents a unique 

opportunity to address the challenges posed by TB treatment. This research delves into the 

molecular mechanisms underlying their synergistic effects, exploring in vitro studies and utilizing 

a zebrafish larvae model for in vivo validation. By understanding the interplay between Q203 and 

PBTZ169, we aim to contribute valuable insights toward the development of a robust and 

shortened TB treatment regimen, offering hope for improved patient outcomes and global TB 

control[4]. 

 

The Synergistic Dance of Q203 and PBTZ169 in Tuberculosis Therapy: 
 



Tuberculosis (TB) continues to pose a significant global health challenge, necessitating ongoing 

research to enhance treatment strategies and combat the rise of drug-resistant strains. In this 

pursuit, the exploration of synergistic drug combinations has emerged as a promising avenue. 

Among the notable candidates, the pairing of Q203 and PBTZ169 has shown remarkable potential 

in the fight against Mycobacterium tuberculosis, the causative agent of TB. Q203, a potent 

inhibitor of the cytochrome bc1 complex, and PBTZ169, known for its action against decaprenyl 

phosphoryl-beta-D-ribose oxidase (DprE1), individually exhibit substantial anti-tubercular 

activity[5]. However, recent investigations suggest that their combined application may result in a 

synergistic effect, surpassing the efficacy of traditional monotherapies. This synergistic dance of 

Q203 and PBTZ169 presents a novel approach to TB treatment, offering the prospect of shorter, 

more effective regimens. Through in vitro studies, animal models, and a thorough exploration of 

drug interactions, we seek to provide a robust foundation for the strategic pairing of Q203 and 

PBTZ169 in tuberculosis therapy. The synergistic dance of Q203 and PBTZ169 holds the promise 

of revolutionizing tuberculosis therapy, marking a significant step forward in the ongoing battle 

against this infectious disease. In the relentless pursuit of an effective tuberculosis (TB) treatment 

regimen, researchers continually explore novel drug combinations to enhance therapeutic 

outcomes and reduce the prolonged duration of current treatments. Among the promising 

candidates, Q203 and PBTZ169 have emerged as key players in the fight against Mycobacterium 

tuberculosis. This introduction delves into the intricate world of strategic pairing, where the 

synergistic dance of Q203 and PBTZ169 takes center stage in tuberculosis therapy[6]. 

Tuberculosis remains a global health concern, necessitating the development of innovative 

strategies to combat this infectious disease. Q203, known for its potent inhibition of the 

cytochrome bc1 complex in Mycobacterium tuberculosis, has completed successful phases of 

clinical trials. On the other hand, PBTZ169, acting on decaprenyl phosphoryl-beta-D-ribose 

oxidase (DprE1), has demonstrated efficacy in weakening the bacterial cell wall. The convergence 

of these two distinct mechanisms of action forms the basis for a synergistic partnership. The 

potential impact of this synergistic combination on the reduction of bacterial load and treatment 

duration represents a significant stride toward revolutionizing tuberculosis therapy. This study not 

only explores the scientific underpinnings of Q203 and PBTZ169 synergy but also sets the stage 

for a paradigm shift in TB treatment. The strategic pairing of these compounds opens new avenues 



for the development of a more potent and efficient tuberculosis regimen, marking a crucial step 

forward in the global battle against this infectious scourge[7]. 

 

A Comprehensive Study on Q203 and PBTZ169 Synergies Against 

Mycobacterium tuberculosis: 
 

Tuberculosis (TB) continues to pose a formidable threat to global health, necessitating continual 

advancements in treatment strategies. In the pursuit of more effective anti-tubercular agents, Q203 

and PBTZ169 have emerged as promising candidates. Their individual efficacy against 

Mycobacterium tuberculosis has been well-documented, but recent investigations suggest that the 

true potential lies in their synergistic interactions when used in combination. This paper embarks 

on a comprehensive exploration of the synergies between Q203 and PBTZ169 against 

Mycobacterium tuberculosis. The synergy between Q203 and PBTZ169 holds significant promise 

for optimizing TB treatment regimens[8]. Beyond the conventional approach of monotherapy, this 

study seeks to uncover the synergistic dynamics that enhance the antimycobacterial properties of 

these compounds. The goal is to provide a foundation for future research and potentially reshape 

the landscape of tuberculosis treatment, moving towards more potent and efficient strategies in the 

ongoing battle against this infectious disease. Tuberculosis (TB) continues to be a global health 

challenge, necessitating continuous advancements in therapeutic strategies. In this pursuit, the 

antimycobacterial potential of Q203 and PBTZ169 has emerged as a focal point of investigation. 

Both compounds individually exhibit promising activity against Mycobacterium tuberculosis, but 

recent attention has shifted towards unraveling the synergistic effects that arise when these agents 

are combined. This paper presents a comprehensive study delving into the synergies between Q203 

and PBTZ169 against Mycobacterium tuberculosis. Understanding the intricate dynamics of this 

combination is pivotal for advancing our knowledge of TB treatment modalities and exploring 

novel avenues for enhanced efficacy. Q203, an inhibitor of the cytochrome bc1 complex, and 

PBTZ169, targeting decaprenyl phosphoryl-beta-D-ribose oxidase (DprE1), have individually 

demonstrated efficacy in limiting mycobacterial growth. However, their combined action appears 

to transcend the sum of their individual effects. This study aims to elucidate the molecular 

mechanisms underpinning the synergistic interaction, offering a holistic understanding of the 

biological pathways affected by this dual approach. Beyond the laboratory setting, this research 



explores the translational potential of Q203 and PBTZ169 synergies in the clinical realm. 

Tuberculosis (TB) continues to pose a formidable global health challenge, necessitating relentless 

efforts to innovate and optimize therapeutic approaches[9]. In the pursuit of more effective and 

efficient treatments, the combination of Q203 and PBTZ169 has emerged as a compelling area of 

study, offering promising synergistic effects against Mycobacterium tuberculosis. This 

comprehensive research endeavors to unravel the intricacies of the synergies exhibited by Q203 

and PBTZ169, exploring their combined potential in the battle against TB. Both compounds have 

individually demonstrated significant anti-mycobacterial activity, but the prospect of enhanced 

efficacy through their strategic pairing beckons further investigation. The study aims to delve into 

the molecular mechanisms underlying the synergistic effects of Q203 and PBTZ169, unraveling 

how their combined action may surpass the capabilities of standalone treatments. By 

comprehensively understanding the interplay between these compounds, we seek to provide a 

foundation for developing more potent and targeted therapeutic regimens. Beyond the laboratory, 

the implications of Q203 and PBTZ169 synergies in clinical contexts are of paramount interest. 

This research aims to bridge the gap between laboratory findings and real-world applications, 

exploring the translational potential of these synergies for the benefit of TB patients. This paper 

embarks on a comprehensive study, delving into the synergistic interactions between Q203 and 

PBTZ169 against Mycobacterium tuberculosis[10]. 

 

Conclusion: 

 

In conclusion, the investigation into the synergistic effects of Q203 and PBTZ169 holds significant 

promise for advancing TB therapeutics. The findings from this study may open new avenues for 

drug development, paving the way towards shorter and more potent treatment regimens in the 

ongoing battle against Mycobacterium tuberculosis. The intricate dance between these 

compounds, each potent in its own right, has illuminated a promising avenue for advancing 

tuberculosis therapy. This research holds significant implications for the field of tuberculosis 

treatment. The identified synergies offer a potential strategy for overcoming challenges such as 

drug resistance and optimizing therapeutic outcomes. 
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