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ABSTRACT 

Atropine is an anticholinergic drug, used in 
treatment of spasm and pain. Postmortem blood 
atropine concentrations tend to be regionally 
dependent. We reported in this work the ana- 
lytical findings of atropine in the peripheral and 
heart blood from a case of suspected death. 
Atropine was determined in both peripheral and 
heart blood by liquid chromatography with tan- 
dem mass spectrometry. Towards the reference 
ranges, the concentration of atropine in the pe- 
ripheral blood is therapeutic, and in the heart 
blood is lethal. The high concentration of atro- 
pine in the heart blood reflects postmortem re- 
distribution rather than cardiotoxicity. The find- 
ings have great implications for forensic toxi- 
cology. 
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1. INTRODUCTION 

Atropine is a racemic mix of the R- and L-enantiomer 
of hyoscyamine (tropane alkaloids from Datura stramo- 
nium, wrightii, Solanaceae family) [1]. Its anticholiner-
gic effects are due to its binding to muscarinic acetycho- 
line receptors which are widely distributed throughout 
the body [2]. Atropine sulfate was used therapeutically as 
antispasmodic drug in gastroenterology, cardiology and 
ophtalmology [3]. It is also used as an antidote for insec- 
ticide poisoning [3], and sometimes used for addiction 
and criminal purposes [1]. The drug is readily absorbed 
from the intestine but not from the stomach [4]. Atropine 
is mainly eliminated in urine as unchanged drug, nor- 
atropine, N-oxide atropine and other metabolites [4,5]. 
Parenteral administration of atropine sulphate is usually 
recommended in clinic [6]. The average dose of atropine 
sulfate is 0.5 - 1 mg daily [3]. At high dose, atropine cau- 

ses tachycardia [3]. Death from atropine poisoning is rare, 
however acute atropine poisoning and accidental inges- 
tion of the plants have been reported [1,4,7]. Recently, 
the accidental contamination of datura in France was 
reported, eighteen people were victims of food poisoning 
in the Provence-Alpes Côte d’Azur region between 21 
September and 11 October 2012 after eating organic 
buckwheat flour or bread containing organic buckwheat 
[8]. The data for concentration of atropine in whole 
blood are poor in the literature. Only a whole blood con- 
centration of atropine (200 ng/mL) from a case of death 
has been reported [9]. The small volume of distribution 
(2 - 3 L/kg) of atropine [4] does not reflect important 
binding of the drug to tissues. Up to now the postmortem 
redistribution of atropine is unknown. Because of its 
wide distribution in the body and its effects on the heart, 
a possible postmortem redistribution of the drug from the 
heart can be hypothesized. The determination of atropine 
in both peripheral and heart blood in this case is to clar- 
ify the cause of death and get more lights of a postmor- 
tem redistribution of the drug. 

2. HISTORY 

A 55-year-old man had antecedent heart disease. He 
never received any medical treatment, and prefers to 
practice routine physical exercise to prevent his disease. 
According to his wife he does an intense physical exer- 
cise at the morning on the day of his death. He had a 
painful abdominal spasm at his lunch, he died at home in 
his sleep. No effective treatment was taken on the day of 
his death. The autopsy performed 24 h after discovery of 
the body, disclosed an acute pulmonary edema and a 
heart attack due to severe coronary with cardiac tampo- 
nade. The remainder of the autopsy was unremarkable. 
The toxicological analysis was required to clarify the 
cause of death. The blood samples from the femoral vein 
and the cardiac chamber were collected simultaneously 
and stored at 4˚C until analyzed. The cardiac blood  
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sample was the mixture of blood from right and left ven- 
tricles. Routine drug screen in our laboratory [10] de- 
tected atropine in both specimens. Other toxics were not 
detected. 

3. DETERMINATION OF ATROPINE IN  
WHOLE BLOOD 

Several methods using gas and liquid chromatogram- 
phy-mass spectrometry have been described for deter- 
mining atropine in biological samples [11-15]. In this 
study atropine is determined in the peripheral and heart 
blood by a specific LC-MS/MS procedure using coaïne- 
d3 as internal standard. The sample preparation consisted 
liquid-liquid extraction routinely used in our laboratory 
[10]. The LC-MS/MS instruments and conditions were 
set according to those described by Thermo Fisher Sci- 
entific [16] but with some modifications. The parameters 
of transition of atropine and internal standard are showed 
in Table 1. 

4. RESULTS AND DISCUSSION 

A summary of the quantitative results appears in Ta- 
ble 2. The concentration of atropine in heart blood (201 
ng/mL) is 8 times higher than the peripheral blood con 
centration (25 ng/mL). 

The relationship between serum atropine concentration 
and the clinical activity, has been established. Therapeu- 
tic serum concentrations of atropine were reported to 
range from 2 - 25 ng/mL [17]; the concentrations ranged  
 
Table 1. LC-MS/MS parameters. 

Drug RT (min) 
Precursorion 

(m/z) 
Productions 

(m/z) 

Collision 
energy 
(eV) 

Tubelens 
(V) 

Atropine 6.7 290 124 23 100 

   93 32  

   91 36  

   77 47  

Cocaïne-d3 8.3 307 185 19 100 

   85 33  

 
Table 2. Concentrations of atropine in peripheral blood and 
heart blood (ng/mL). 

Found concentration 
Blood concentration from  

prior case reports* 

peripheral blood: 25 therapeutic (serum): 2 - 25 [17] 

heart blood: 201 [17] toxic (serum): 30 - 100 

 lethal (whole blood): 200 [9] 

Note: *Reference number in parentheses. 

from 30 - 100 ng/mL are toxic [17]. The serum atropine 
range of 200 ng/mL may be considered lethal [17]. How- 
ever these reference values are only clinical data in se- 
rum or plasma and not in postmortem whole blood. In 
the present study, the concentration of atropine in the 
peripheral blood (25 ng/mL) is therapeutic and in the 
heart blood (201 ng/mL) is lethal if compared to the ref- 
erence ranges in serum concentrations [17]. Postmortem 
drug redistribution creates major difficulties in interpre- 
tations when concentrations from postmortem blood are 
compared to the clinical reference values in serum. 
Drugs that undergo postmortem redistribution are gener- 
ally basic lipophilic drugs with a large volume of distri- 
bution or preferential binding to the myocardium [18,19]. 
Atropine is a basic lipophilic drug with a pka 9.9 [4]; 
however its small volume of distribution 2 - 3 L/kg [4] 
does not reflect important distribution to internal organ. 
Seeing that it has its effects on the heart, atropine might 
have some affinity for myocardium, but degree was not 
well documented. The binding profile of atropine studied 
in rat brain, heart and lung only showed small differ- 
ences in its binding to these different sites [20]. What- 
ever it is affinity, there is an important difference in at- 
ropine concentrations between these two specimens of 
the present case. Postmortem drug concentrations de- 
pended on the sampling site and also the interval be- 
tween death and specimen collection [19]. The peripheral 
and heart bloods of the deceased were collected simulta- 
neously 24 hours after the body was discovered. Interval 
between the drug intake and the death was unknown. 
Interval between the death and the sampling, was also 
unknown. Only the interval between the discovery of the 
body and the sampling has been estimated (about 24 
hours). This interval may be allowed to a release of the 
drug between tissues in the body. Diffusion of drug from 
organs and vessels may easily produce elevation of drug 
concentration in blood, the lowest elevation is generally 
observed in peripheral blood. When peripheral and heart 
bloods are both collected freshly after death, the finding 
from peripheral blood can reflect the concentration of 
drug in circulating blood at the time of death, and the 
finding from heart blood can reflect cardiotoxicity of 
drug due to affinity of heart for drug. If the samples are 
late collected, the concentration of drug in the blood car- 
diac chamber also may contain a part of drug from other 
tissues. In the present case, it is not known with certainty 
whether the heart blood atropine concentration results 
specifically from heart release or also from other tissues 
diffusion. Because interval between body discovery and 
sampling was important enough, the concentration of 
atropine found in the heart blood would be resulted from 
different tissues. The source of atropine in this case was 
unknown. No information was available to prove that the 
deceased has consumed any medication without consult- 
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ing his physician. However, the result gave evidence for 
an intake of atropine or consumption of plants or foods 
contaminated by organic datura. Recently an accidental 
contamination of datura in our region has been reported 
[8]. Anyway, the concentration of atropinein the periph- 
eral blood was therapeutic. The death would not be 
caused by atropine; this was probably caused by a heart 
attack. Problem of interpretation can arise if lack of pe- 
ripheral blood. The results have forensic implications for 
toxicologic evaluation of the drug.  

OPEN ACCESS 

5. CONCLUSION 

There is an important difference in atropine concentra- 
tion between the peripheral blood and the heart blood. 
The finding shows a postmortem redistribution of atro- 
pine, but it is not clear at this stage if the drug is redis- 
tributed from heart or also from different organs. Only 
peripheral blood can bring a reliable finding in interpre- 
tation of the results, it should be required for toxicologi- 
cal analysis. 
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