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Chemotherapy-induced cognitive impairment

(‘chemobrain’) diminishes executive functioning,

memory, and processing speed in nearly one-third of

chemotherapy receiving patients. A major chemotherapy

agent, 5-fluorouracil (5-FU) crosses the blood-brain-

barrier by simple diffusion, acts as an antimetabolite

and inhibits thymidylate cyclase. Treatment with 5-FU

reduces executive functioning in rats. Moreover, 5-FU

impairs dopamine release in rats and zebrafish,

providing a possible mechanism by which chemobrain

occurs. However, the underlying cellular mechanisms of

chemobrain are not well understood. Therefore, it is

important to correlate cognitive and neurochemical

alterations with drug concentrations present in the brain.

In the present study, we report on development of

highly sensitive, rapid, simple and selective

electrochemical detection method to quantify 5-FU in

complex biological samples. High performance liquid

chromatography, coupled with custom designed flow

cell was used for separation and detection of 5-FU.

Since 5-FU poses the challenge of poor oxidation that

requires extreme positive working potential, we

employed the boron doped diamond thin-film (BDD)

electrode. BDD electrodes are excellent

electroanalytical detectors; they exhibit key properties of

resistance to fouling, low background current, and wide

working potential window and microstructural stability at

high potentials.

Here, for the first time, an electrochemical method

for 5-FU detection and separation in complex biological

matrices (e.g. brain tissue) was developed.
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Background

❖Validation of developed method in animal model brain;

quantification of 5-FU levels in zebrafish or rats

❖Examine the correlation of 5-FU drug concentration in

the brain with cognitive impairment in animal models

Future Studies

Methods

❖To develop an electrochemical method for detection

of 5-FU which is suitable for complex biological

matrix (e.g. brain tissue)

Home-made Amperometric Flow Cell
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❖Simple, rapid, and sensitive electrochemical method

for detection of chemo drug 5-FU was developed

❖The highly selective developed method enables

detection of 5-FU in biological samples, such as

zebrafish brain tissues
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pH Influence

❖Amperometric detection

❖Mobile phase: 10 mmolL-1 phosphate buffer

(pH 7.5)/methanol (95:5, v/v%)

❖Flow rate: 1 mLmin-1

❖ Injection: 40 µmolL-1 of 5-FU in 10 mmolL-1 phosphate

buffer (pH 7.5)/methanol (95:5, v/v%)

HPLC  System Coupled with EC Detector

3 electrode arrangement

❖BDD working electrode

❖Ag/AgCl reference electrode

❖Stainless-steel tubing as 

counter electrode
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❖Excellent response repeatability and electrode

microstructure stability

❖The effect of pH on electrochemical behavior of 5FU

was examined

❖ Ideal pH of mobile phase = 7.5

❖Different working potentials were applied to detect

optimum working potential for detection of 5-FU

❖ Ideal working potential = 1.4 V

Ework = 1.4 V ❖Calibration curve for 5-FU (c = 100 - 0.2 µM) was

constructed

❖Very good linearity over three orders of magnitude

was observed

RSD = 4.1 %


