
• Cocaethylene (CE): a metabolite formed when 

BZE and ethanol react with each other

• Benzoylecgonine (BZE): a metabolite of cocaine, 

that once converted into its methyl carboxylic ester, 

forms CE in the presence of alcohol

• CE can be metabolized using the same pathways 

as cocaine and causes an increase in toxicity

• This experiment will study the concentration at 

which CE forms in liver cells, using BZE and 

ethanol

• CE can be detected in cells using GC-MS and 

HPLC 

• CE is formed through he metabolization of cocaine 

and ethanol. 

• When cocaine is consumed, the metabolite BZE is 

formed.

• With the addition of alcohol, BZE goes through 

transesterification, forming CE. (1)

• CE has a lower LD₅₀ than cocaine, meaning it takes 

a smaller dosage to kill 50% of the population.

• CE also has a longer half-life than cocaine, so its 

effects are felt longer in the body.

• Ethanol allows it to be absorbed 20% faster into the 

body.

• In previous studies of cancers, the effects of chronic 

use of narcotics and alcohol were observed in 

patients with chronic myelogenous leukemia (CML).

• Liver cells washed 3x in PBS solution 

• MIC plate will be used to measure concentration

• Refrigerate plate for 8 hours
• g

• Take absorbance at 280 nm every 30 minutes (4)
gg

Confirmation test: 
• Once a concentration is found to produce CE in 

the liver cells without death, a second test should 
be done with that concentration 

• Refrigerate plate for 8 hours to 1 day and run 
through HPLC and GC-MS to confirm presence of 
CE

• It is important to know if a patient has a prior use 

of cocaine and alcohol, as the formation if CE in 

the liver can have major complications when 

paired with certain drugs.

• Narcotic use during and after treatment is also a 

concern, as use of drugs during cancer 

treatments can cause physical and psychological 

issues that can complicate the outcome. (2)

• Knowledge of a patient’s narcotic and alcohol use 

can help doctors develop more accurate 

prognosis and risks factors.

• Currently, there are not many studies on the 

concentration at which CE is formed in different 

types of cell.

• Future studies will focus on the concentration of 

CE in neuroblastoma cells.

• Neuroblastoma: a cancer that forms in the 

adrenal glands above the kidneys, but can 

develop in multiple places in the body

• Knowing these concentrations will allow for 

doctors to properly assess and prescribe medicine 

to those with drugs use histories.

• Once concentrations are known, doctors can then 

analyze their prescriptions and make adjustments 

to drugs or therapy depending on the patient’s 

history.

• If someone who uses cocaine and alcohol has to 

be treated for neuroblastoma, the concentration at 

which CE is formed would allow doctors to know 

the extensiveness of use as well as possible drug 

interference due to higher concentrations
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Expectations 

Materials
• 100 mL phosphate buffered saline (PBS) 

• 50 mL saline solution 

• Centrifuge 

• 50 g/mL HEPG-2 liver                                       

cells 

• MIC plates

• Agilent 7820A GC

• Agilent 5975 series MS

• Agilent 1200 series HPLC

• GC-MS can be paired with direct immersion solid-

phase micro-extraction (DI-SPME) to help avoid 

false positives (3), however, it will not be used in 

this study. 

Agilent 1200 series 

HPLC: 

• 5 μL solution at 25° C

• Constant flow-rate of 

1 mL/min

UV spectra: 

• 210 to 350 nm

• Chromatograph at 

230 nm

Agilent 7820A GC in 

addition to Agilent 5975 

series MS:

• Column: 150 x 4.6 mm
• h

• Particle size: 3.5 μm 
• g

• Mobile phase: 

acetonitrile, ultrapure 

water, and formic acid
• g

• Filtered through 

Sartorious cellulose 

nitrate filter

Future studies 
Significance 

• These tests determined prior alcohol abuse did 

not affect the outcome of treatment, however, 

those who used cocaine chronically before 

treatment had a risk of death increase nearly 6 

times higher than those who did not use cocaine.

• Other studies done in rats also showed an 

increase in tumor growth (2)

• The expectation of this experiment is to determine 

at what concentration CE is formed in liver cells.

• Improving this science will help medical 

professionals to further their knowledge on the 

medical treatment of addicts or users of cocaine 

and alcohol in the future. 


