
e-ISSN: 0975-1556, p-ISSN:2820-2643 
Available online on www.ijpcr.com 

 

International Journal of Pharmaceutical and Clinical Research 2024; 16(6); 2624-2626 

Sharma et al.                                                                       International Journal of Pharmaceutical and Clinical Research 

2624 

Original Research Article 

Dynamics of Plasma Cysteine Levels in Oral Squamous Cell Carcinoma 
and its Role in Therapeutics 

Pratibha S Sharma1, Sameer Priyadarshi2 
1MDS, Department of Dentistry, Shree Narayan Medical Institute and Hospital, Saharsa, Bihar, India 
2MDS, Department of Oral & Maxillofacial Surgery, Shree Narayan Medical Institute and Hospital, 

Saharsa, Bihar, India 
Received: 25-03-2024 / Revised: 23-04-2024 / Accepted: 25-05-2024 
Corresponding Author: Dr. Pratibha S Sharma 
Conflict of interest: Nil 
Abstract:  
This study investigated the changes in plasma cysteine levels in patients with Oral Squamous Cell Carcinoma 
(OSCC) over one year. The goal was to understand how these changes may be linked to the progression of the 
disease and the effectiveness of treatments. We recruited a total of 180 patients and assessed their cysteine levels 
at the time of diagnosis. We then followed up with measurements at 3, 6, and 12 months after treatment. The 
findings demonstrated a noteworthy decline in cysteine levels, which correlated with enhanced clinical 
outcomes such as decreased recurrence and improved survival rates. These findings indicate that plasma 
cysteine may be a useful biomarker for evaluating treatment response and informing management approaches in 
patients with OSCC. Additional investigation is necessary to validate these findings and incorporate cysteine 
monitoring into regular clinical procedures. 
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Introduction 

OSCC poses a major obstacle in the realm of 
oncology, making up a considerable portion of 
head and neck cancers on a global scale [1]. This 
disease is well-known for its aggressive behavior 
and tendency to come back, often resulting in a 
poor outlook [2,3]. Timely identification and 
successful treatment approaches play a vital role in 
enhancing results for individuals suffering from 
OSCC [4]. Recent studies have brought attention to 
the possible impact of changes in metabolism on 
the growth and advancement of different types of 
cancer, including OSCC. Plasma cysteine levels 
have been identified as a potential indicator of 
disease presence and severity among these 
metabolic markers [5,6]. Cysteine, a sulfur-
containing amino acid, is essential for protein 
synthesis and has important functions in 
antioxidant defense, redox signaling, and cellular 
processes such as proliferation and apoptosis [7,8]. 

Understanding the fluctuations in plasma cysteine 
levels about OSCC can offer valuable insights into 
the metabolic changes that occur during tumor 
development [9]. In addition, gaining a deeper 
understanding of these changes could open up new 
possibilities for innovative treatment methods 
[10,11]. This has the potential to improve the 
effectiveness of current treatment options by 
focusing on specific metabolic interventions [12].  

This study seeks to thoroughly examine the 
variations in plasma cysteine levels among patients 
with OSCC and explore the potential implications 
of these changes in the field of therapy. Through 
the integration of clinical findings and biochemical 
analysis, we aim to uncover potential pathways that 
may shed light on how cysteine metabolism can 
impact the pathophysiology of OSCC. This could 
potentially open up new possibilities for managing 
and treating the condition. 

Methodology 

Study Design: This was a prospective, 
observational study conducted over a period of one 
year, aimed at investigating the dynamics of plasma 
cysteine levels in patients diagnosed with Oral 
Squamous Cell Carcinoma (OSCC) and assessing 
its therapeutic implications. 

Study Population: The study enrolled a total of 
180 patients diagnosed with OSCC at our tertiary 
care center. Eligibility criteria included patients 
aged 18 years and above, diagnosed with any stage 
of OSCC. Patients undergoing chemotherapy or 
radiation therapy at the time of recruitment were 
excluded to avoid confounding treatment effects on 
cysteine levels. 

Data Collection: Upon enrollment, demographic 
data including age, gender, and medical history 
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were collected through structured interviews and 
review of medical records. Baseline plasma 
cysteine levels were measured using blood samples 
collected at the time of diagnosis. 

Cysteine Level Measurement: Plasma cysteine 
levels were quantified using high-performance 
liquid chromatography (HPLC), which provided 
precise measurements crucial for the study’s 
outcomes. Follow-up measurements were taken at 
3, 6, and 12 months to monitor changes over time 
and correlate these with clinical outcomes. 

Therapeutic Intervention Monitoring: All 
patients received standard OSCC treatment 
according to the latest clinical guidelines, which 
included surgery, radiation, and/or chemotherapy, 
based on the stage and location of the tumor. The 
impact of these treatments on plasma cysteine 
levels was closely monitored. 

Statistical Analysis: Data were analyzed using 
SPSS software (version 25.0). Descriptive statistics 
were used to summarize demographic and clinical 
characteristics. The relationship between cysteine 
levels and therapeutic outcomes was assessed using 
multivariate regression models, adjusting for 
potential confounders like age, sex, and tumor 
stage. Changes in cysteine levels over time were 
analyzed using repeated measures ANOVA. 

Results 

The study involved 180 participants who were 
diagnosed with Oral Squamous Cell Carcinoma. 
The average age of the participants was 55.3 years, 
with 112 males (62.2%) and 68 females (37.8%) 
making up the cohort. The distribution of cancer 
stages at diagnosis was as follows: Stage I (15%), 

Stage II (25%), Stage III (35%), and Stage IV 
(25%). The average initial plasma cysteine level for 
all participants was 120 µmol/L, with a standard 
deviation of 15 µmol/L. There were notable 
fluctuations in plasma cysteine levels throughout 
the 12-month observation period, especially after 
the treatment. Here is a summary of the average 
plasma cysteine levels at each time point.  

There is a noteworthy connection between 
decreased post-treatment plasma cysteine levels 
and positive clinical outcomes, including decreased 
recurrence rates and improved overall survival. 
Based on the regression analysis, it was found that 
a decrease in cysteine levels by 10 µmol/L was 
associated with a significant decrease in the risk of 
recurrence by 15% (p < 0.05). Additionally, there 
was an observed increase in overall survival rates 
by 20% (p < 0.05). Based on the findings, it 
appears that monitoring plasma cysteine levels 
could be valuable in assessing the progression of 
OSCC and how well the therapy is working. 
Decreased levels after treatment were linked to 
positive results, indicating that cysteine may be a 
useful indicator of treatment effectiveness in 
patients with OSCC. Tracking the levels of cysteine 
in the blood plasma could offer valuable 
information about the metabolic condition of 
patients with oral squamous cell carcinoma 
(OSCC). This data has the potential to help 
determine the most effective treatment options for 
individuals, by identifying those who are more 
likely to benefit from specific therapies. Additional 
research is necessary to investigate the mechanisms 
behind these findings and to confirm the potential 
of cysteine levels as a prognostic tool in larger and 
more diverse populations. 

 

 
 
Discussion 

Our study's findings indicate that plasma cysteine 
levels could potentially be a valuable biomarker for 
the management and prognosis of Oral Squamous 
Cell Carcinoma (OSCC) [13]. Over one year, a 
clear pattern became evident, indicating a decline 
in cysteine levels after treatment [14]. This decline 
was closely linked to positive patient outcomes, 
including lower recurrence rates and longer overall 
survival. There could be a correlation that suggests 
the involvement of cysteine in tumour biology, 
potentially affecting oxidative stress, apoptosis, and 

other metabolic pathways that are important for 
cancer progression [15,16]. In addition, the 
decrease in cysteine levels after treatment may 
suggest the success of the therapeutic approaches 
used, including surgical procedures, chemotherapy, 
or radiation therapy. Research has indicated that 
changes in cancer cells' metabolic processes, such 
as amino acid metabolism, can have an impact on 
how treatments work (Cairns et al., 2011). As a 
result, keeping track of cysteine levels could not 
only help evaluate how well the treatment is 
working, but also allow for customized therapeutic 
approaches for patients with OSCC [17]. 
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Nevertheless, it is important to take into account 
certain limitations despite the encouraging 
outcomes. The study was carried out in a single 
centre with a relatively homogeneous patient 
population, potentially restricting the applicability 
of the findings. Furthermore, there is still much to 
be discovered about the impact of cysteine levels 
on cancer progression and patient outcomes. 
Additional research is required to confirm the 
reliability of plasma cysteine as a biomarker and to 
gain a better understanding of the factors that affect 
its levels in patients with oral squamous cell 
carcinoma (OSCC) [18]. This may involve 
conducting multi-center trials and conducting more 
in-depth biochemical investigations. Our study 
emphasizes the importance of measuring plasma 
cysteine levels as a potential biomarker in OSCC. 
This can provide valuable information about patient 
prognosis and how they may respond to treatment. 
Further research is needed to validate these results 
and investigate the incorporation of cysteine-level 
monitoring into medical practice. This could 
potentially enhance the accuracy of managing 
OSCC and lead to better outcomes for patients 
[19,20]. 

Conclusion 

The research indicates that plasma cysteine levels 
have the potential to serve as a biomarker for 
tracking the course of oral squamous cell 
carcinoma (OSCC) patients' response to treatment. 
Throughout the trial, favorable results, such as 
decreased recurrence rates and higher overall 
survival, were linked to a considerable decrease in 
cysteine levels following treatment. These results 
imply that monitoring variations in cysteine levels 
may offer vital information about how well patients 
respond to therapy and how diseases are managed 
generally. Although encouraging, these findings 
require additional verification via more extensive, 
multi-center investigations to establish plasma 
cysteine levels as a conventional prognostic 
instrument in the clinical management of OSCC, 
which may lead to more individualized and 
successful treatment approaches. 
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