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Sodium fluoroacetate (Compound 1080) is a metabolic poison that is 

odorless, colorless, tasteless, and highly water-soluble, making it perfect 

for food adulteration. To become poisonous, sodium fluoroacetate 

metabolizes into sodium fluorocitrate within the body. This 

metabolization occurs within a latency period, where no symptoms are 

present. Compound 1080 is stereochemically similar to acetic acid. 

Therefore, it could freely interact with the enzymes in the citric acid 

cycle, converting 1080 into fluoroacetyl-CoA and entering the cycle 

(McCranor et al., 2019). Citrate synthase catalyzes the reaction of 

fluoroacetyl-CoA and oxaloacetate to form Fluorocitrate (McCranor et 

al., 2019). Fluorocitrate then inhibits the enzymes responsible for citrate 

and succinate conversion in the Krebs cycle, causing negative effects on

many biological systems. Prior research has shown severe cardiac 

dysfunction in intoxicated rodents (McCranor et al., 2019).

Evidence of cardiac injury could be seen through Cardiac Troponin I 

(cTnI), a biomarker of perioperative myocardial damage. This biomarker 

is measured within the blood of a subject, where its concentration is 

proportional to the amount of cardiac damage sustained, with different 

extents of myocardial damage being depicted in Figures 1 and 2. With 

greater concentrations of cTnI in the blood of the tested subjects, greater 

amounts of myocardial injury will be seen in the subject. By evaluating 

cTnI concentration, the extent of sustained cardiac injury within the 

intoxicated subjects can be seen.

To potentially counteract the cardiac dysfunction, meclizine 

hydrochloride, an over-the-counter medication, could be administered. 

Gohili et al. (2010) found that meclizine showed positive effects, shifting 

the cellular energy balance in favor of the subject. This finding implies 

that 1080’s metabolism could positively affect the intoxicated. By 

referring to blood tests, meclizine’s effects on the cardiac outputs of the 

subjects can be seen. It is hypothesized that meclizine hydrochloride will 

positively affect the cardiac output of 1080 intoxicated subjects.

The project aimed to determine the extent of myocardial injury in the 

intoxicated subjects and to determine meclizine HCl’s effectiveness in 

restoring the cardiac output of the subjects intoxicated with 1080 to the 

normal values. The null hypotheses of the project are that myocardial 

injury will not be seen in the intoxicated rodents and meclizine HCl will 

not affect the intoxicated subjects’ cardiac output positively.
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To assess the subject’s myocardial injury, two cTnI assays (ELISA kit) 

were run, as seen in Figure 3. Manufacturer protocols were followed in 

completing these tests. The procedures required distilled water, 

multichannel micropipettes, dry thermostat, calibrated microplate 

photometer (450 nm), cTnI EIA strips, a calibrator set, control serum, 

conjugate, solutions (substrate, washing, and stop), and plate sealing 

tape. Once testing was complete, statistical analysis via Minitab software 

was completed.

In assessing meclizine hydrochloride’s effect on cardiac output 

following 1080 intoxication, varying parameters, taken from a Complete 

Blood Count (CBC) and Comprehensive Metabolic Panel (CMP), were 

provided for review, as seen in Figure 4. The 55 parameters were sorted; 

parameters in direct relation to cardiac output were chosen for statistical 

analysis via Minitab. Control, naïve (intoxicated), vehicle (intoxicated 

without base), and Meclizine (intoxicated and treated) cohorts were used.

Results

In assessing the results of the cTnI assays, seen in Graphs 1 and 2, a 

Two–Way ANOVA (α = 0.05) (n = 38) was conducted. The first assay 

consisted of subjects exposed to varying amounts of 1080 who did not 

receive Meclizine for treatment. The second assay consisted of subjects 

exposed to varying amounts of 1080 who received Meclizine for 

treatment. The independent variable, 1080 dosage, had statistical 

significance (F(1) = 1.08) (p < .001). On the other hand, the effects of 

meclizine were statistically insignificant (F(5) = 16.47) (p = .307).

Conclusions

This project aimed to assess the extent of myocardial damage that 

Compound 1080 inflicted upon subjects and meclizine’s effects on 

cardiac output following intoxication. It was clear that subjects sustained 

substantial cardiac damage via 1080 intoxication, negatively affecting the 

cardiac output, of which, Meclizine failed to alleviate. Following the 

results, future research would be directed towards the use of a biomarker 

to test for the levels of kidney function following 1080 intoxication, with 

the CMP and CBC providing the necessary parameters. With this 

proposed procedure, Meclizine HCL would be tested for effectiveness in 

positively affecting kidney output. This test could potentially prove 

meclizine to be of use in treating 1080 exposure.

The CMP results for Creatinine (Graph 3) were analyzed with a One-

Way ANOVA (α = 0.05). Statistical significance was seen (p = .037). 

Graph 1 (left): To the left, an 

individual value plot conducted on the 

“no treatment” group, measuring cTnI 

concentration. With the 1080 dosage 

exhibiting statistical significance (p < 

.001), the null could be rejected. This 

result indicates that subjects who are 

intoxicated with Compound 1080 will 

experience myocardial damage in 

correlation to the dosage.

Graph 2 (left): To the left, an individual 

value plot conducted on the “treatment” 

group, measuring cTnI concentration. 

With the Meclizine dosage having no 

statistical significance (p = .307), the 

null can be accepted. This indicates that 

Meclizine does not aid the subject in 

alleviating the myocardial damage 

experienced by intoxication via 

Compound 1080.

cTnI Assay #1 cTnI Assay #2 Data Analysis

Figure 3 (left): An 

illustration of the steps 

followed in conducting 

the cTnI portion of the 

project.

CMP/CBC
Parameter 

Sorting
Data Analysis

Figure 4 (left): An 

illustration of steps 

followed for the project’s 

CMP/CBC portion.

Graph 3 (left): The individual value plot 

to the left, with groups of Naïve (n = 4), 

Meclizine HCl (n = 6), Vehicle (n = 6), 

and Control (n = 6) yields results for 

Creatinine concentration. The means of 

Meclizine and Control are seen to 

differentiate; it is indicated that 

Meclizine is not effective in treating 

Compound 1080 intoxication. Similar 

conclusions are seen in other relevant 

parameters.

Figure 1 (left): An 

image of a heart 

sustaining lesser 

myocardial injury.

Figure 2 (left): An 

image of a heart 

sustaining greater 

myocardial injury. 
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