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Abstract

Background: Intoxication with Atropa belladonna is endemic in Eastern Anatolia especially in springtime. However, in literature,
there are no much studies about Atropa belladonna intoxication in childhood.
Objectives: This study examines clinical and laboratory findings of pediatric Atropa belladonna intoxication cases.
Methods: Hospital official database was searched for international classification of diseases code of intoxication. The inclusion
criteria included individuals under the age of 15 and who had a history of Atropa belladonna ingestion.
Results: The most frequent clinical findings were mydriasis, flushing, and meaningless speech. There was a significant rise in the
white blood cell count, glucose, aspartate aminotransferase, and C - reactive protein levels.
Conclusions: Atropa belladonna intoxication clinically causes anticholinergic syndrome and can result in deteriorations in some
laboratory tests.
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1. Background

The clinical picture of symptoms and signs that break
out if a toxic material is ingested is named as “intoxica-
tion”. Approximately 80% of intoxications are accidental.
Although all age groups are candidates for intoxication, it
is more common and mortal, especially for children aged 1
- 5. While household chemicals, pesticides, hydrocarbons,
drugs, and plants are mostly responsible for childhood in-
toxications all around the world; drugs (43.4%) and vegeta-
tion and/or plants (21.8%) are the most common causative
agents in Turkey (1, 2).

Atropa belladonna, known as “deadly nightshade” in
folk terminology, is a poisonous plant that grows in nature
(3). This plant, which belongs to Solanaceae family, con-
tains intensely alkaloids such as atropine, scopolamine,
and hyoscyamine in its leaves, roots, and fruits (2, 4). It is al-
ready recorded in the literature that active substances like
atropine, which cause anticholinergic intoxication estab-
lish a clinical picture of symptoms and signs including agi-
tation, hallucinations, mydriasis, ataxia, urinary retention,
delirium, flushing, and tachycardia (5, 6). Plasma levels of
atropine may be useful in confirming the cause of intoxica-
tion (7). However, there is not much recording about labo-

ratory findings of patients intoxicated by these substances.
In this study, clinical and laboratory findings of 174 pedi-
atric patients are examined.

2. Methods

This retrospective study includes 174 patients who con-
sulted to the pediatric emergency department of our hos-
pital for Atropa belladonna intoxication between 2006 -
2013. This study has been ethically approved by adminis-
tration of our hospital (02.10.2014 - 42288353/8213). Writ-
ten informed consent was not obtained from patients due
to the retrospective nature of our study. Hospital official
database was searched for international classification of
diseases (ICD) code of intoxication. The inclusion criteria
included individuals under the age of 15 and had history of
Atropa belladonna ingestion. Patients who had any acute
or chronic disease, had atropa belladonna intoxication,
and who were using medication for chronic disorders were
excluded from the study. All included patients (100 males,
74 females) were screened for clinical and laboratory find-
ings, including complete blood cells count (CBC) and bio-
chemical parameters. A clinical chemical analyzer device
(Architect c8000; Abbott Diagnostics, Copenhagen, Den-
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mark) was used for measurement of biochemical param-
eters (glucose, urea, creatinine, sodium, potassium, cal-
cium, chloride, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), total bilirubin (TBIL), direct biliru-
bin (DBIL), C-reactive protein (CRP), while an auto hematol-
ogy analyzer (BC - 5800; Mindray Bio - Medical Electronics
Co. Ltd., Shenzhen, China) was used for CBC analysis. The
patients were categorized into 2 groups, mild/moderate
and severe intoxication according to his/her clinical situ-
ation and patients with encephalopathy were accepted as
severe intoxication (5). Also, these were classified into 3 age
groups: 2 - 5, 6 - 10, and 11 - 14 years.

IBM SPSS Statistics 20 (SPSS Inc., Chicago, IL, USA) was
used for statistical analyses. Descriptive statistic was per-
formed to define the main features of the data in the study
and Pearson Chi - Square was used for categorical variables.

3. Results

A total of 174 patients (100 males (57.5%) and 74 females
(42.5%)) had a mean age of 5.5± 2.81 years and age range of
2 - 14 years. Of the study group, 104 (59.8%) were 2 - 5 years
old, 60 (34.5%) 6 - 10 years old, and 10 (5.7%) 11 - 14 years old.
The most common clinical and laboratory findings accord-
ing to age groups have been given in Table 1.

There was a significant difference in sex;
mild/moderate intoxication was more frequent in females
and severe intoxication in male. Hyperthermia, tachypnea,
tachycardia, and convulsion were more common in the se-
vere intoxication group than in the mild/moderate group.
However, ataxic gait was more often in the mild/moderate
group (Table 2).

Leukocytosis in 60 patients, increased AST levels in
25 patients, increased CRP levels in 22 patients, hyper-
glycemia in 21 patients, decreased mean platelet volume
(MPV) in 20 patients, hypercalcemia in 19 patients, and
thrombocytosis in 14 patients were seen in our study. The
frequency of hyperglycemia and thrombocytosis was sig-
nificantly higher in the severe intoxication group as com-
pared to the mild/moderate group (Table 3).

None of patients were needed for the treatment in ter-
tiary intensive care unit or died.

4. Discussion

According to our study, atropa belladonna intoxication
was more common among boys than girls and also more
severe; the cause of which may be that the boys often play
around rural areas of villages. We found that children, es-
pecially aged 2 - 5 years, were at risk of atropa belladonna
intoxication, which may be attributed to that children in

Table 1. The Most Common Clinical and Laboratory Findings Among Atropa Bel-
ladonna Intoxication Cases According to Age Groups

Parameters Age Groups

2 - 5 Years, N
(%)

6 - 10 Years,
N (%)

11 - 14 Years,
N (%)

Clinical findings

Aggression 95 (54.6) 49 (28.2) 4 (2.3)

Headache 1 (0.6) 1 (0.6) 1 (0.6)

Meaningless
speech

101 (58.1) 58 (33.3) 7 (4.0)

Vomiting 3 (1.7) 2 (1.2) 0 (0)

Hyperthermia 20 (11.5) 8 (4.6) 1 (0.6)

Tachypnea 5 (2.9) 2 (1.2) 0 (0)

Agitation 97 (55.8) 56 (32.2) 5 (2.9)

Ataxic gait 83 (47.7) 44 (25.3) 5 (2.9)

Dry mouth 6 (3.5) 4 (2.3) 3 (1.7)

Flushing 101 (58.1) 58 (33.3) 8 (4.6)

Lethargy 3 (1.7) 0 (0) 0 (0)

Mydriasis 103 (59.2) 58 (33.3) 8 (4.6)

Tachycardia 95 (54.6) 51 (29.3) 2 (1.2)

Convulsion 4 (2.3) 1 (0.6) 0 (0)

Laboratory findings

Hyperglycemia 12 (6.9) 8 (4.6) 1 (0.6)

Hyponatremia 3 (1.7) 4 (2.3) 0 (0)

Hypercalcemia 12 (6.9) 5 (2.9) 2 (1.2)

Increased AST 20 (11.5) 4 (2.3) 1 (0.6)

Increased CRP 15 (8.6) 7 (4.0) 0 (0)

Leukocytosis 42 (24.1) 15 (8.6) 3 (1.7)

Thrombocytosis 13 (7.5) 1 (0.6) 0 (0)

Decreased MPV 16 (9.2) 4 (2.3) 0 (0)

AST: aspartate aminotransferase; CRP: c - reactive protein; MPV: mean platelet
volume.

this age group are more curiosity to know the environ-
ment.

In our study, the most common clinical findings in-
cluded mydriasis (97.1%), flushing (95.9%), meaningless
speech (95.4%), agitation (90.8%), aggression (85.1%), tachy-
cardia (85.1%), and ataxic gait (75.9%), which is in agree-
ment with previous studies (3, 5). Hyperthermia, tachyp-
nea, tachycardia, and convulsion were seen more often
in the severe intoxication group, while ataxic gait in the
mild/moderate group. Atropa belladonna - induced hyper-
thermia may be due to both inhibition of sweat gland activ-
ity and stimulation of temperature centre in the hypotha-
lamus. Children are especially susceptible to atropine
fever, which may be seen even at subtherapeutic doses in
children (8).

Significant laboratory findings were as following:
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Table 2. Clinical Findings Among Atropa Belladonna Intoxication Cases

Parameters Children with Mild/Moderate Intoxication, (N = 94) Children with Severe Intoxication, (N = 80) X2 P

Sex N (%) N (%)

Boy 41 (43.6) 59 (73.7)

Girl 53 (56.4) 21 (26.3) 16.055 0.000

Symptoms N (%) N (%)

Aggression 76 (80.9) 72 (90.0) 2.846 0.092

Headache 2 (2.1) 1(1.3) 0.196 0.658

Meaningless speech 88 (93.6) 78 (97.5) 1.486 0.223

Vomiting 4 (4.3) 1 (1.3) 1.399 0.237

Signs N (%) N (%)

Hyperthermia 7 (7.4) 22 (27.5) 12.513 0.000

Tachypnea 1 (1.1) 6 (7.5) 4.637 0.031

Hypotension 0 0

Hypertension 0 0

Agitation 88 (93.6) 70 (87.5) 1.937 0.164

Ataxic gait 81 (86.2) 51 (63.8) 11.864 0.001

Dry mouth 6 (6.4) 7 (8.8) 0.350 0.554

Flushing 91(96.8) 76 (95.0) 0.366 0.545

Lethargy 0 (0) 3 (3.8) 3.587 0.058

Mydriasis 91 (96.8) 78 (97.5) 0.074 0.786

Tachycardia 74 (78.7) 74 (92.5) 6.454 0.011

Convulsion 0 (0) 5 (6.3) 6.049 0.014

leukocytosis (34.5%), increased AST (14.4%), increased CRP
(12.6%), hyperglycemia (12.1%), decreased MPV (11.5%), hyper-
calcemia (10.9%), and thrombocytosis (8.1%). Laboratory
findings in poisoning with Atropa belladonna are contra-
dictory in existing literature. Trabattoni et al., (9) reported
a case (68 - year - old man) with Atropa belladonna poison-
ing, who had a blood glucose level of 130 mg/dL; however,
his leukocyte count was normal. Whereas, some case re-
ports showed that laboratory workup was unremarkable
except for leukocytosis in such intoxications (10, 11). In
another case, all the laboratory results were normal (12).
Nonetheless, the studies generally propose that it may be
an increase in glucose (5, 9, 13, 14), AST (5), ALT (7), and CRP
(15) levels and white blood cell (WBC) count (5, 7, 10, 11, 13,
14). In a comprehensive study, Caksen et al., (5) reported an
analysis of 49 children. In this study, laboratory examina-
tion revealed leukocytosis in 3 children, hyperglycemia in
17 children, and elevated AST level in 4 children. The results
of our study generally agree with the literature. Agarwal
et al., (11) suggested that Atropa belladonna poisoning can
mimic septicemia because of high WBC count and some
other clinical signs. There was an important increase in
CRP and WBC in our research. Therefore, we recommend
that Atropa belladonna poisoning must be taken into ac-

count in differential diagnosis of children with leukocyto-
sis. Berdai et al., (16) reported a case of intoxication with
Atropa belladonna in a child and declared that routine full
blood count as well as renal and liver function tests re-
vealed hepatic cytolysis; however, the finding may be due
to hepatic side effect of antituberculosis treatment in this
case. In our study, there was significant rise in only AST
levels. Due to the fact that liver function tests (ALT, TBIL,
DBIL), other than AST, were normal, this rise in AST levels
cannot be attributed to liver dysfunction, in our opinion.
Renal function tests (urea, creatinine) were also found nor-
mal. Based on these results, we can say that active sub-
stances in Atropa belladonna do not effect liver and kid-
ney functions. We found that hyperglycemia and throm-
bocytosis were more common in the severe intoxication
group than the mild/moderate intoxication group, which
strongly suggests that there may be a causal relationship
between atropa belladonna poisoning and these labora-
tory findings. However, further studies are required for a
better understanding of the mechanism. Hypercalcemia
was present in 10.9% of the cases in our study. Three organs
participate in calcium homeostasis: (a) the small intestine,
where dietary calcium is absorbed, (b) the skeleton as a cal-
cium reservoir, and (c) the kidney, where calcium is reab-
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Table 3. Laboratory Findings Among Atropa Belladonna Intoxication Cases

Parameters Children with Mild/Moderate Intoxication Children with Severe Intoxication X2 P

(N = 94) (N = 80)

Under Range
Values, N (%)

Over Range Values,
N (%)

Under Range
Values, N (%)

Over Range Values,
N (%)

Glucose 0 6 (6.4) 0 15 (18.8) 6.229 0.013

Creatinine 0 0 0 0

Urea 0 0 0 0

Sodium 2 (2.1) 0 5 (6.3) 0 1.902 0.168

Potassium 1 (1.1) 1 (1.1) 1 (1.3) 1 (1.3) 0.013 0.909

Chloride 0 2 (2.1) 0 1 (1.3) 0.196 0.658

Calcium 0 9 (9.6) 0 10 (12.5) 0.380 0.537

AST 0 12 (12.8) 0 13 (16.3) 0.426 0.514

ALT 0 0 0 1 (1.3) 1.182 0.277

TBIL 0 1 (1.1) 0 2 (2.5) 0.526 0.468

DBIL 0 1 (1.1) 0 2 (2.5) 0.526 0.468

CRP 0 10 (10.6) 0 12 (15.0) 0.744 0.388

WBC 0 27 (28.7) 0 33 (41.3) 3.002 0.083

Hemoglobin 8 (8.5) 0 7 (8.8) 0 0.003 0.955

Platelets 2 (2.1) 4 (4.3) 1 (1.3) 10 (12.5) 3.971 (for
thrombocytosis)

0.046 (for
thrombocytosis)

0.196 (for
thrombocytopenia)

0.658 (for
thrombocytopenia)

MPV 9 (9.6) 5 (5.3) 11 (13.8) 4 (5.0) 0.009 (for increased
MPV)

0.925 (for increased
MPV)

0.741 (for decreased
MPV)

0.389 (for decreased
MPV)

ALT: alanine aminotransferase; AST: aspartate aminotransferase; CRP: c - reactive protein; DBIL: direct bilirubin; MPV: mean platelet volume; TBIL: total bilirubin; WBC:
white blood cell.

sorbed from the tubular system into blood. Intoxication -
induced hypercalcemia may be due to calcium efflux from
the skeleton due to the fact that it can rapidly change the
serum calcium levels (17). In this study, 8.6% of the patients
were anemic, however, this situation cannot be attributed
to the intoxication because of absence of bleeding or hy-
perbilirubinemia.

There is no article in the literature that presents clini-
cal and laboratory findings on this topic with this sample
size. Our study demonstrates the most common clinical
findings and probable laboratory deteriorations in these
cases with a large sample size. We believe that the data in
this paper can illuminate and inform the clinicians on poi-
soning with Atropa belladonna.

Footnotes
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