
 

 

 

 

ABSTRACT 

          Background and Objectives: The incidence rate of esophageal cancer (EC) is high 

in north and northeast of Iran. Taurine is a sulfur-containing amino acid with a wide range 

of vital biological functions. The aim of this study was to compare plasma levels of taurine 

between patients with EC and healthy controls. 

        Methods: Plasma samples from 36 recently diagnosed cases of EC and 36 healthy 

adults were analyzed by high-pressure liquid chromatography. Data analysis was done using 

SPSS (version 16). The t-test was used to evaluate significant differences in the level of 

taurine between the two groups. P-values less than 0.05 were considered statistically 

significant.  

         Results: Patients with EC had significantly higher levels of plasma taurine compared 

with the controls (P<0.05). 

         Conclusion: Patients with EC have significantly higher levels of plasma taurine 

compared with healthy individuals. This finding suggests that the measurement of plasma 

taurine in patients with EC could be useful for the early diagnosis of the disease. 

        Keywords: Esophageal Cancer, Taurine, HPLC. 
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medical treatment. The samples were collected 

from forearm vein in tubes containing ethylene 

diamine tetra acetic acid after overnight 

fasting. Plasma was prepared by centrifugation 

at 1000× g for 10 min, and then stored at -280 
o
C until analysis. 

Plasma taurine levels were analyzed by reverse 

phase chromatography (RP-HPLC) using 

HPLC instrument (KNAUER model, 

Germany), operated at gradient and flow rate 

of 1 ml/min and pH=7.02 (17). First, 200 μl of 

each sample were mixed with 50 μl of 

homoserine standard and 800 μl of methanol. 

After incubation for 5 min at 4 °C, the mixture 

was centrifuged at 4000 RPM for 5 minutes. 

Then, 250 μl of the supernatant was mixed 

with 100 μl of borate buffer (to adjust PH) and 

vortexed for 5 seconds. Later, 50 μl of OPA 

derivatives was incubated at room temperature 

for 2 min. After vortexing for 5 seconds, 25 μl 

of HCL 75% normal was added to the mixture. 

Then, 50 μl of the mixture was mixed with 200 

μl of solution A. After vortexing for 5 min, 20 

μl of the mixture was taken and injected to the 

device using Hamilton syringe. The HPLC 

instrument measured level of plasma taurine in 

60 min. 

Statistical analysis of data was done using 

SPSS (version 16). Mean taurine 

concentrations and standard deviations (SDs) 

were determined for both EC patients and 

controls. P-values less than 0.05 were 

considered statistically significant. The t-test 

was used to evaluate significant differences in 

the taurine concentrations between the two 

groups. 

 

RESULTS 

       Univariate analysis was done to compare 

taurine levels in the controls and ESCC 

patients. As shown in table 1, taurine levels 

differed significantly between the ESCC 

patients and controls. The plasma 

concentrations of taurine were significantly 

higher in ESCC patients compared with the 

controls (P < 0.05). 

 

 

 

 

 

 

 

 

INTRODUCTION 

      The incidence rate of esophageal cancer 

(EC) is high in the north and northeast of Iran 

(1, 2). Golestan Province is one of the high-

risk areas in northeastern Iran, followed by 

Mazandaran and Khorasan Provinces (2). 

According to an early survey by the Cancer 

Institute of Iran, esophageal carcinoma 

accounts for 9% of all cancers and 27% of 

gastrointestinal cancers, with a male to female 

ratio of 1.7:1 (3).  

Taurine is a sulfur containing amino acid with 

antioxidant and free radical scavenging 

properties that has a wide range of vital 

biological functions ranging from 

neuromodulation to cell membrane 

stabilization (4, 5). Decreased plasma taurine 

level has been observed in certain states of 

metabolic stress such as sepsis, trauma and 

surgery (6). Evidence suggests that regulation 

of pro-inflammatory cytokines and stimulation 

of inflammatory cytokines could facilitate the 

resolution of inflammatory response in 

patients with EC, preventing the onset of 

complications and improving survival. These 

benefits could be related to the actions of 

taurine (7, 8). Limited number of studies have 

investigated the plasma level of taurine in 

patients with cancer, especially EC (8, 9). In 

the last decade, taurine has been widely used 

in the field of oncology as a chemoprotective 

agent against hepatocarcinogenesis (10, 11) 

and colon carcinogenesis (12, 13). Moreover, 

taurolidine (an anti-endotoxin) was found to 

reduce tumor necrosis factor toxicity (14, 15) 

and induce suppression of vascular endothelial 

growth factor production on the protein and 

mRNA level, indicating an apoptotic and 

antiangiogenic effect for taurine (16). Thus, 

the aim of the present study was to compare 

plasma taurine levels between patients with 

esophageal cancer and healthy controls.  

 

MATERIAL AND METHODS 

        Blood samples (5 ml) were obtained from 

healthy controls and patients with esophageal 

squamous cell carcinoma (ESCC) prior to any  

 

 

 

 

 

 

Figure 1- Mean plasma concentration of taurine (nmol/mL) in the patients and healthy controls   

 

2/ Comparison of Plasma Taurine. . . 

Medical Laboratory Journal, Mar- Apr , 2017; Vol 11: No 2 

 



 

 

 

 

 

 

 

 

 

 

 

 
 

plasma. Hepatocyte hydration is thought 

tochange within minutes in response to 

hormones, amino acids, bile acids, and 

metabolites of oxidative stress. Oxidative 

stress and various inflammatory mediators 

might cause hepatocellular shrinkage by 

opening K
+
 channels in the plasma membrane, 

resulting in a hepatocellular K
+
 efflux and 

release of antioxidants such as taurine. The 

elevation of taurine in plasma could also be 

due to renal failure, since kidneys are the 

organs responsible for regulating sulfur 

balance. However, a study reported that 

assessment of renal function was satisfactory 

in all patients with EC. Moreover, the 

accumulation of taurine in plasma could be 

due to its decreased disposal as taurocholate, 

which has not been investigated in the present 

study.  
 

CONCLUSION 

        The present study shows that EC patients 

have significantly higher plasma levels of 

taurine compared with healthy controls, which 

could be useful for the early diagnosis of the 

disease. However, further studies should be 

conducted in this regard to verify the results of 

our study. 
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DISCUSSION 

        EC is the seventh most common cancer in 

Iran and among the leading causes of cancer 

death worldwide (18). This poor prognosis 

disease has median survival of 15-18 months 

after esophagectomy for patients with 

localized tumor and 5-year survival rate of 20-

25%. At the time of diagnosis, most patients 

report ingestion of small amounts of liquid or 

pasty food or else no food due to rapid 

progressive dysphagia (19). In the last decade, 

several studies have investigated the possible 

correlation of antioxidants with the 

pathogenesis of cancer (20, 21). Taurine was 

used successfully as a chemotherapeutic agent 

against diethyl nitrosamine (DENA)-induced 

hepatocellular carcinoma in rats (5). 

Moreover, it has been successfully used for 

treatment of colorectal cancer induced by 

azoxymethane and hydrophobic bile acid (12, 

13). Three main processes have been 

implicated in tumor growth; increased cell 

proliferation, inhibition of tumor cell apoptosis 

and enhanced angiogenesis (22). Tauromustine 

is an effective treatment for disseminated 

malignant melanoma (23) and colorectal 

cancer (24). It was also used to potentiate the 

antitumor effect of 5-flurouracil and 

hydralazine in the treatment of colorectal 

adenocarcinoma (25), and nitrosourea in the 

treatment of hepatoma and lung cancer (26). 

In previous studies, changes in the level of 

taurine in patients with cancer have been 

contradictory. In our study, plasma 

concentration of taurine in patients with ESCC 

was significantly increased. Lamonica et al. 

(27) evaluated plasma levels of 

taurine,cysteine and homocysteine by the 

HPLC method  and  found  that  plasma  levels 

of taurine  and  homocysteine have  increased 

significantly. The liver is a major site of 

taurine    biosynthesis   and   release   into   the  

 

Amino acid Healthy controls (N=37) ESCC patients (N=37) Comparison of the amino acid 

parameters (t-test) 

 

Taurine 

(nmol/mL) 

Median SD Mean 

concentr

ations of 

taurine  

Median SD Mean 

concentra

tions of 

taurine  

P-value P-value 

 Equal 

variances 

assumed 

Equal 

variances 

not 

assumed 

          

38 21.59 41.11 49 32.2 56.74 0.112  0.017 0.017 

 

Table1- Comparison of mean concentrations of taurine in the ESCC patients and controls 
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