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Accepted 25 June 2019 behavioral effects using adult mice. Toxicity studies were carried out using Organisation for

iR eied iy 200 Economic Cooperation and Development guidelines 423 and 407 for acute and subacute

evaluation. Behavioral studies were performed using traction test, fireplace test, hole-board test

Iézyl?)};;;?w procera and forced-swimming test to evaluate the sedative, anxiety and depressive-like activities of the
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Burkina Faso Results: Very low acute toxicity was observed in mice that received both leaves and root-
bark extracts. The subacute test showed some morphological, biochemical and hematological
changes in the treated groups. Behavioral assessment demonstrated anxiety effects on mice for
C. procera leaf extract (400 mg/kg of body weight).
Conclusions: The acute use of C. procera (leaves and root-barks) aqueous extracts could be
considered as low toxic. However, their repeated uses could have harmful effect on some
organs. Likewise, a single dose up to 400 mg/kg body weight of these extracts produce no
sedative or depressive-like effect, but they possess possible dose dependent anxiety effect. Yet,
more studies are necessary to relate these results to the chemical profile of the plant extracts.

1. Introduction Some psychoactive plants are used more and more in the treatment

of neuropsychiatric disorders. However, the continuous use of
Herbal drugs have received greater attention as an alternative to psychoactive therapies tends to have negative side effects including
clinical therapy and the use for these herbal remedies has greatly
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increased recently. Their utilization is often based on long-term
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respiratory, cognitive function, physical dependence and tolerancel2].
In our previous study, we reported many plants from Burkina Faso
used in neuropsychiatric diseases treatment(3]. Calotropis (C.) procera
belongs to Asclepiadaceae family, which is used in traditional
medicine to treat various diseases such as epilepsy, madness, malaria,
otitis, ulcer, tumors, knife bite, liver diseases(3.4]. The leaves and the
latex are used in vertigo, hair fall, tooth aches, intermittent fevers and
paralysis treatment[5]. The root, specially root-barks from C. procera,
is used to cure leprosy, eczema, bronchitis, asthma, elephantiasis,
hepatitis, drepanocytosis, fever, malaria and snake bite[5.61. C.
procera is widely studied for its numerous pharmacological
properties[7.8], and reported to have rich phytochemical contents.
It possesses cardenolides, triterpenes, flavonoids, sterols, saponins,
diterpenes, resins, tannins, alkaloids and steroids[9-11]. Some of these
chemical contents are well known to be toxic and act on the nervous
system([10,12]. In the pharmacopeia of Burkina Faso, it appears that C.
procera is one of plants specifically used by the older (experienced)
traditional healers because of its potential toxicity[3]. In the aim
to evaluate the possible noxious effect of C. procera, toxicological
and behavioral studies were carried out on its leaves and root-barks
aqueous extracts in mice models. Acute and subacute toxicities were
evaluated. Behavioral, sedative, anxiety and depressive-like effects

of this plant extracts were determined.

2. Materials and methods
2.1. Plant collection and extract preparations

C. procera (leaves and root-bark) samples were collected from
natural habitats of Gampéla, in the Centre area of Burkina Faso.
They were identified by botanists from the Plants Department
of University Joseph KI-ZERBO (Burkina Faso). The voucher
specimen was deposited at the herbarium of this University (ID:
16971).

Twenty five grams (25 g) of dried powder were used for decoction
in 500 mL of distilled water at 100 C for 30 min. Extract was
filtered with muslin cloth and centrifuged at 4 000 rpm for 10 min.
The supernatant was collected and lyophilized to dryness. The
residue was weighed to obtain the extracted yield and kept at 4 “C in

waterproof plastic flasks until use.
2.2. Chemicals

The diazepam and the tramadol were obtained from local pharmacy.
All solvents used were analytical grade and purchased from Sigma-
Aldrich (Germany).

2.3. Experimental animals

The mice were from the Naval Medical and Research Institute
(NMRI), obtained from the animal house of University Joseph KI-
ZERBO. The animals were housed for a week under controlled
conditions for acclimatization before the experiments. All mice were
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aged from 11 to 12 weeks at the start of experiments. Female mice
that weighed 28-37 g were used for acute and subacute toxicity
study. Male mice weighed 27-34 g were used for behavioral studies.
Animals were kept in plastic cages under identical animal house
condition and were provided with standard pellet and water ad
libitum. Each cage contained a group of mice (n=6 or n=5), with a
bedding of shavings regularly renewed. Twelve-hour light and dark
alternate cycles (started at 6: 00 AM) were provided, temperature
was maintained at (22+3) C and relative humidity was at (50+10)%.
Mice were treated in accordance with the guidelines of animal
bioethics from the Act on Animal Experimentation and Animal
Health and Welfare Act from Burkina Faso (ethic community
acceptance No. CE-UOI-2018-03) and all procedures were in
compliance with the European Council Directive of 24 November
1986 (No. 86/609/EEC). All behavioral evaluations were performed

between 9 am and 4 pm.
2.4. Toxicity effect assessment

2.4.1. Acute toxicity study

The acute toxicity study was conducted under Organisation for
Economic Cooperation and Development 423 guidelines[13] with
slight modifications. The mice were randomized into 3 groups and
each group contained 6 animals. The 1st group (Control) received
saline (0.9% NaCl), the 2nd group received C. procera leaves extract
at 3000 mg/kg body weight (b.w.) and the 3rd group received
C. procera root-barks extract (3 000 mg/kg b.w.). After extract
administration, the animals were observed continuously for the first
4 h to detect eventual behavioral changes. Then, they were observed
periodically for 72 h for any mortality. Animals were maintained
during two weeks and they were weighed each week. At the end,
mice were sacrificed by cerebral dislocation and organs such as liver,
spleen, kidney, lung, heart and brain were observed for possible
morphological change and were weighed.

2.4.2. Subacute toxicity study

Assessment of subacute toxicity was performed in accordance
with Organisation for Economic Cooperation and Development
407 guidelines[14]. Animals were randomized into 7 groups (n=0).
Each treated group was administrated by oral route with an extract
dose of 100, 200 or 400 mg/kg of body weight (b.w.) daily for 28
consecutive days. Group 1-3 received C. procera leaves extract,
group 4-6 received C. procera root-barks extract and the control
group received saline (NaCl 0.9%). All animals were observed twice
daily for mortality or behavioral change during the 28-days period.
The weight of each mouse was recorded the first day and at weekly
intervals during the study, then the weight gain was calculated. At
the end of treatment, after to be fasted 12 h, the blood samples of
each animal were collected by cardiac puncture for biochemical
and hematological parameters evaluation. Mice were sacrificed and
organs were removed, observed for possible morphological change
and were weighed.

Biochemical analyses were performed in serum obtained after
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centrifugation of total blood in tubes without anticoagulants.
Creatinine, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), urea, total triglyceride and total cholesterol
were estimated in serum. Hematological analyses were performed
in total blood collected in tubes with ethylenediaminetetraacetic
acid. The relative blood indices as white blood cell count, red blood
cell count, hemoglobin, hematocrit, mean corpuscular hemoglobin
concentration, platelets, mean platelet volume were estimated.

2.5. Behavioral assessment

2.5.1. Drug administration

Six groups of mice (n=5) were randomized for each test of this
study. A single dose of 100 or 400 mg/kg b.w. from each extract
was administrated to treated groups. Group 1, 2 received C. procera
leaves extract and Group 3, 4 received C. procera root-barks extract.
The normal control group received saline (0.9% NaCl) and the
positive control group received Diazepam 3 mg/kg of body weight
or Tramadol 20 mg/kg (b.w.). All treatment were administrated using
oral route 30 min before behavioral test. The extracts doses were

fixed based on the toxicity studies.

2.5.2. Traction test
This test was performed according to wire stretched method[15].

Mice were individually suspended by anterior limbs to a wire
stretched horizontally. Abnormal mice that fail to make a
reestablishment at least one of its posterior limbs to reach the wire
are considered as subject under a sedative action. When the animals
perform normal reestablishment immediately, the reaction is known
as positive; otherwise, the reaction is called negative. Each animal
was tested for 2 min and the reestablishment time were measured.

2.5.3. Fireplace test
Fireplace test was validated as a suitable tool for predicting sedative

effect. The apparatus used for this test consist to a cylindrical
transparent tube (length: 30 cm; diameter: 3 cm) vertically disposed.
Mice were individually placed in the test tube. A normal mouse
typically attempts to escape in 30 s, and the mice considered as
subject to the sedative effect when performing the rise of cylinder

greater than 30 s[16]. The escape time of animals was measured.

2.5.4. Hole—board test

The hole-board test was performed using a wood floor board
according to the method described by Vieira et al.[17]. It is frequently
used to screen the effects of drugs on anxiety, sedative or rodent
behavioral exploration. When placed in a new environment, the
natural tendency of an animal is to explore the holes by plunging its
head in. This test enables an assessment of the effects of drugs on
anxiety and exploration activity. It is based on the assumption that the
number of head dips of animal is inversely proportional to anxiety.
The perforated board test was made by using a wood floor board,
60 cm X 60 cm X 20 cm, in which 16 evenly spaced holes (3 cm of
diameter) were made. Mice were individually placed in the center of
a perforated board, and the number of head dips was counted during
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5 min. Also, locomotor activity (total active movements) of animals
was recorded during the period of the experiment.

2.5.5. Forced—swimming test

The Forced-swimming test is the most widely used and recognized
pharmacological model for assessing depressive-like response. The
development of immobility when mice are placed in an inescapable
cylinder filled with water reflects the cessation of persistent escape-
directed behavior[18]. The possible depressant effects of the C.
procera aqueous extracts were assessed on this test. In the pre-test
session, every mouse was placed individually into the cylindrical
recipient (diameter 30 cm, height 35 cm) containing 25 cm of water
(26x1) C for 15 min swimming. The test was performed 24 h after
the pre-test session, each animal was left to swim for 6 min, 30 min
after the extract administration. For this test, the following behavioral
responses were recorded: the immobility time (time spent floating
with the minimal movements to keep the head above the water) and
the swimming time (time spent with active swimming movements).

2.6. Statistical analysis

Results were expressed as the mean+SD. Statistical analysis was
performed using GraphPad Prism 5.03 for Windows (Graph Pad
Software, Inc., California USA). One-way ANOVA with Dunnett’s
post hoc test for parametric multiple comparisons between the control
and the treatment groups was used. Differences were considered
significant when P<0.05.

3. Results
3.1. Extracts toxicity effects

3.1.1. Acute toxicity

No mortality or external toxicity sign were observed after oral
administration of both C. procera leaves extract and its root barks
extracts at the dose of 3 000 mg/kg of body weight. Likewise, no
change in gross appearance of internal organs as liver, spleen, spleen,
kidney, lung, heart and brain was observed after animals’ autopsy.
Compared to the 1st day weight, no significant difference was
observed on body weight after two weeks. Relative organ weights
were not changed in treated groups as compared to control group
(Table 1).

Table 1. Weekly body weight and relative organ weight after two weeks.

Parameters Control Leaf extract Root-bark extract
Body weight (g)
1st day 28.09+0.47 28.12+0.79 28.09+0.45
7th day 30.91+£0.41 30.07+0.12 31.01+0.65
14th day 32.74+0.10 31.51x1.14 32.53+0.43
Relative organs
weight (%)
Liver 4.57+0.51 3.63+0.19 3.96+0.41
Spleen 0.44+0.10 0.44+0.21 0.43%0.15
Kidney 1.15+0.12 1.55+1.21 0.96+0.04
Lung 0.79+0.14 0.71+0.14 0.63+0.12
Heart 0.40+0.04 0.36+0.05 0.40+0.04
Brain 1.36+0.05 1.37+0.11 1.28+0.04

Calotropis procera leaf and its root bark extracts at the dose of 3 000 mg/kg
(b.w.).
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3.1.2. Subacute toxicity
3.1.2.1. Effect of plant extracts on behavioral, morphological
and weight

No toxicity behavioral manifestation on animals was observed
during the 28-days period. Moreover, there was no mortality both in
groups treated with leaves and root-barks extracts. Body weight of
animals was lightly decreased in all treated groups, but no significant
difference (P>0.05) was observed when compared 7th, 14th or
28th day weights to the 1st day weight. Likewise, there were no
difference of weekly body weight gain in treated groups as compared
to control group. For relative organs weight, no significant change
was noticed between treated and control animals (Table 2). However,
there were organs morphological changes such as abnormal size of
spleen. Indeed, a hypertrophy of spleen of some animals was noticed
in groups treated with leaves extract (100 and 400 mg/kg) and root-
barks extract (100 and 200 mg/kg) as compared to control animal
organs (Figures not shown).

Table 2. Weekly body weight and relative organ weight after four weeks.
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3.1.2.2. Effect of plant extracts on biochemical and
hematological parameters

The results of biochemical tests are presented in Table 3. All
extract treated groups showed significant decrease (P<0.01 to
P<0.001) of creatinine concentration compared to control group.
However, AST were increased (P<0.001) in dose of 100 mg/
kg group and decreased (P<0.05) in dose of 400 mg/kg group
of C. procera root-barks extract as compared to control group.
No significant changes were observed on ALT, urea and total
triglyceride content.

For hematological parameters, the treated groups were
compared to the control group and the results are recorded in
Table 3. With the root-barks extract, we observed significant
increase (P<0.01) of white blood cell and mean corpuscular
hemoglobin at the dose of 400 mg/kg. However, in all the root-
barks extract groups (100-400 mg/kg) significant decrease

Calotropis procera leaf extract

Calotropis procera root-bark extract

Parameters Control

100 mg/kg 200 mg/kg 400 mg/kg 100 mg/kg 200 mg/kg 400 mg/kg
Body weight (g)
Ist day 33.35+0.69 36.76x0.89 37.99x0.97 34.70+0.65 36.01x0.60 32.31x0.77 29.41x1.83
7th day 33.35+0.94 37.81+0.95 37.82+2.34 34.51£1.77 34.64+1.35 31.22+1.95 28.74+2.06
14th day 33.38+1.35 36.29+1.45 37.76x1.81 34.01x1.64 34.38+1.90 31.10£2.04 28.72+2.01
21th day 33.5120.56 36.53+0.83 37.06+1.78 33.21x1.68 34.29+2.91 30.83+2.54 28.72+2.37
28th day 33.83+0.58 36.01£1.29 36.87+1.93 32.79+1.26 33.25+4.52 30.44+2.28 28.28+2.89
Body weight gain (%)
7th day 0.00+3.03 0.12+1.16 -0.50+4.15 -0.57+4.08 -3.78+3.47 -3.40+4.87 -2.28+3.93
14th day 0.08+4.38 -1.274+3.57 -0.63+2.64 -2.02+3.60 -4.53+4.87 -3.765.78 -2.28+5.65
21th day 0.50+3.28 -0.60%2.59 -2.48+3.01 -4.33+3.70 -4.77%7.70 -4.57+7.83 -2.19+8.28
28th day 1.463.62 -2.0422.55 -2.98+3.14 -5.51+2.81 -7.68+12.19 -5.79+6.62 -3.78+8.99
Relative organs weight (%)
Liver 3.91x0.67 5.27+1.26 4.32+0.27 4.130.35 3.5120.35 4.57+0.80 4.630.61
Spleen 0.41x0.07 0.59+0.50 0.58+0.40 0.46+0.34 0.29+0.03 0.75+0.72 0.52+0.29
Kidney 1.16+0.10 1.08+0.08 1.110.15 1.04+0.15 1.08+0.14 1.09+0.12 1.10+0.08
Lung 0.61+0.09 0.64+0.13 0.55+0.06 0.560.13 0.64+0.20 0.68+0.11 0.600.05
Heart 0.55+0.27 0.42+0.04 0.38+0.03 0.38+0.04 0.37+0.05 0.4+0.02 0.42:0.06
Brain 1.0420.06 0.89+0.07 0.86=0.04 1.0620.20 0.92+0.15 1.08+0.09 1.0420.15
Data were expressed as mean+SD.
Table 3. Extract effect on biochemical and hematological parameters.
Parameters Control Calotropis procera leaves extract Calotropis procera root-barks extract
100 mg/kg 200 mg/kg 400 mg/kg 100 mg/kg 200 mg/kg 400 mg/kg
Biochemical
Creat (umol/L)  53.45x10.24  37.58+4.45™ 24.93+9.24™  32.93+2.73"" 38.20+4.71" 30.35+4.51" 32.22+4.99™
ALT (UI/L) 63.85+4.58 75.42+21.47 65.52+8.09 40.60+4.55 84.26+26.13 56.28+16.77 48.20+24.94
AST (UI/L) 223.84+61.13  215.90+57.73 136.47+16.26  141.70+39.17 401.47+51.82"" 284.54+86.87 115.20+17.61"
Urea (mmol/L) 6.59+0.95 7.45+1.82 7.56+1.55 6.39+0.87 8.11+0.66 7.82+1.02 7.98+0.78
Tgly (mmol/L) 2.34+0.39 1.52+0.49 1.810.37 1.99+0.39 2.42+0.91 2.11x0.68 1.92+0.10
CholT (mmol/L)  3.73x0.20 2.94+0.34 3.24+0.45 3.32+0.18 3.840.46 3.84+0.73 3.49+0.57
Hematological
WBC (10°/L) 1.90+0.73 2.42+1.12 2.63+0.72 2.42+0.30 1.70+0.16 1.77+0.49 3.42+1.017
Hb (g/dL) 12.62+1.33 11.98+1.14 12.08+1.17 12.30+0.36 11.90+1.00 11.80+0.96 12.10+0.86
RBC (10"/L) 7.92+0.76 7.97+0.76 7.88+0.64 7.97+0.32 7.76+0.265 7.37+0.85 7.26+0.49
HCT (%) 40.42+3.96 39.68+3.49 39.35+3.48 38.300.81 38.13+2.89 37.70£2.02 36.08+3.05
MCHC (g/dL)  31.45+0.68 30.12+0.55 30.65+1.10 32.04+0.79 31.100.43 31.20£1.00 33.60+2.34”
PLT (109/L) 639.80£11.28  357.20+89.30*  525.70+187.10 725.20+145.4 212.00+55.67" 322.00+21.88™ 224.30+91.52"
MPYV (fL) 7.07+0.41 6.600.66 7.27+0.35 6.76+0.49 6.30+0.10° 6.95+0.25 7.06+0.42

Data were expressed as mean+SD. Abbreviation: Creatinine (Creat), Aspartate aminotransferase (AST), Alanine aminotransferase (ALT), Urea, Total
triglyceride (Tgly) and Total cholesterol (CholT). White blood cells (WBC), Red blood cells (RBC), Hemoglobin (Hb), Hematocrit (HCT), Mean
corpuscular volume (MCV), Mean corpuscular hemoglobin concentration (MCHC), Platelets (PLT), Mean platelet volume (MPV). *P<0.05, **P<0.01 and

*#%P<0.001, significant difference compared to control group.
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(P<0.01 to P<0.001) of the platelets count were noticed, and mean
platelet volume was decreased (P<0.05) in dose of 100 mg/kg
root extract treated group. For leaves extract, the platelets count
lowering (P<0.05) were observed in the 100 mg/kg leave extract
treated group.

3.2. Psychotropic effect of extracts

3.2.1. Sedative effect

The sedative effects were determined by using two specific tests,
the Traction test and the Fireplace test. In the Traction test, none of
the extracts administrated groups showed significantly alteration
(P>0.05) in reestablishment time as compared to the control group.
All animals were performed reestablishment immediately after
to be suspended. Diazepam group revealed significant sedative
effect as indicated by the relative increase (P<0.001) of the
reestablishment time (Figure 1A). For the Fireplace test, animals
were treated with leaves and root-barks extracts and showed no
significant difference (P>0.05) of the escape time when compared
to control group. All animals were performed normal escape
immediately. Diazepam groups presented relatively longer escape
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time (P<0.001) as compared to control group (Figure 1B). Indeed,
the animals that received diazepam had difficulties to escape from
apparatus or delayed to take escape initiative.

3.2.2. Anuiety effect

Assessed in the Hole-board test, a significant decrease (P<0.05) of
head dipping was recorded in animals which received leaves extract
400 mg/kg as compared to control group. Likewise, diazepam group
showed a light decrease of head dips number, but Dunnett’s post hoc
analyses revealed non-significant statistical differences (P>0.05)
when compared to control group (Figure 1C). During the test trial,
no noticeable change of locomotors activity (total active movements)
was observed in extracts treated animals. However, very low active
movements were noticed in diazepam group.

3.2.3. Depressive effect

Evaluated in the Forced swimming test, no significant change
(P>0.05) of immobility time was observed in groups treated with
plant extracts compared to the control group. Besides, there was
not significant change (P>0.05) of immobility time between
tramadol treated group and control group (Figure 1D).
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Figure 1. Psychotropic effect of Calotropis procera leave and root-bark extracts. A, B: Sedative effect; C: anxiety effect and D: depressive effect of C. procera

leaves and C. procera root-bark aqueous extracts. *P<0.05 and ***P<0.001, significant difference when compared to the control group.
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4. Discussion

From obtained results of this study, no mortality was observed in
any animal group treated with C. procera (leaves and root-barks)
aqueous extracts during acute toxicity assessment. Consequently,
extracts LDy, are considered to be higher than 3 000 mg/kg (b.w.).
According to the OCDE guideline, any pharmaceutical drug or
compound with the oral LDy, higher than 2 000 mg/kg could
be considered safe or low toxic[13]. This result suggests that
aqueous extracts of C. procera leaves and C. procera root-barks are
practically non-toxic at single dose up to 3000 mg/kg (b.w.) by
oral route. It corroborates to the previous studies reported that C.
procera aqueous extract is non-lethal by oral administration up to
the dose of 2 000 mg/kg (b.w.) for root-barks extract[19], and the
dose of 5 000 mg/kg (b.w.) for the leaves extract[20]. However, it
disagrees with Mbako’s group data which obtained a LDs, of 940
mg/kg (b.w.) for aqueous extract of the fresh leave of C. procera by
oral route[211.

The subacute toxicity study revealed no mortality or noticeable
behavioral change in the treated groups during the 28-day
period. However, a light decrease of animal’s body weight and
morphological changes of some organs were observed in groups
treated. Decreases or increases in the body weight can be used
as an indicator of adverse effects of drugs or chemicals[22].
Nevertheless, body weight change might be due to an accumulation
of fat or physiological adaptation response as decrease of appetite
rather than the toxic effects of drugs[231.

Spleen hypertrophy (splenomegaly) was observed in some
extracts dose treated groups. Liver, kidney and spleen are
organs of metabolism and excretion which are likely affected by
potentially toxic agents[1]. The spleen represents an important
clearance site for some chemicals[24]. An accumulation of these
substances leads to alterations and changes in spleen histology[24].
However, splenomegaly could be result from many reasons such
as hypertrophy due to an increased immune response, erythrocyte
destruction, splenic congestion due to difficulty in venous
drainage, infiltration of elements produced by metabolic disorders
or haematological cancer{25].

The biochemical and hematological parameters observed could
support these results. Indeed, biochemical tests showed significant
decrease (P<0.01 to P<0.001) of creatinine levels in animals that
received all doses of C. procera extracts compared to control group.
Creatinine is known as a good indicator of renal function. Any
rise of creatinine levels is observed if there is a marked damage to
indicator of renal function(ll. However, a decrease of creatinine
levels could indicate myopathy or damage of liver function.
Indeed, creatinine is a product of the metabolism of creatine,
which is produced in the liver and stored in muscles in order to be
used as a source of energy once phosphorylated. In chronic liver
disease, the reduction in the serum creatinine pool is due for 50%

to decrease in hepatic production of creatinel26]. The significant
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decrease in creatinine levels in treated groups probably indicates
that extracts act on the metabolism of creatinine production.

Likewise, AST showed significant changs in groups treated with
root-barks extract. AST and ALT are well known enzymes which
serve as biomarkers, able to predict toxic effects. AST is present in
a wide variety of tissues including heart, kidney, skeletal muscle
and liver, whereas ALT is primarily localized in liver. Many studies
have reported that changes in AST and ALT levels in serum could
be linked for liver damage or some cellular injuries(11. The change
observed in creatinine and AST levels in treated groups might be
caused by some phytochemical that have toxic potential on liver,
spleen or other organs.

Similarly, the hematological evaluation showed some differences
when compared to control group. With C. procera root-barks
extract, all the doses treated groups showed significant decrease
(P<0.001) of platelets levels. The dose of 400 mg/kg presented
an increase (P<0.01) of white blood cell count and mean
corpuscular hemoglobin concentration. These results revealing
blood cells disturbances are agreed with splenomegaly observed.
The hematopoietic system is one of the most sensitive target for
toxic compounds and an important index of physiological and
pathological status in human and animals[27].

Some phytochemical contents from C. procera extracts such as
cardenolides and alkaloids were known to have toxic effect[10].
Their accrual after repeated dose administration of extracts
might affect the thrombopoiesis and produce harmful effects
on spleen and liver function. Previous studies reported similar
disterbance in biochemical and hematological markers after long
term administration of C. procera extract and suggested harmfull
effects[28]. In this first part of the study, the purpose was to evaluate
the toxicity profile of this plant extracts. These results suggest that
both C. procera leaves and C. procera root-barks aqueous extracts
could be safe at the single dose level up to 3000 mg/kg (b.w.), but
in case of the repeated dose use, they could have some toxicity
effects.

In the second part of this work, four tests were performed to
assess behavioral (sedative, anxiety and depressive) effects of
the same extracts on animal models. In the Traction test, all
treated animals performed normal reestablishment time compared
to the control animals. Fireplace test also enables to predict
sedative effect. All animals treated with aqueous extracts escaped
the apparatus normally. Diazepam is a conventional sedative
control, it is known to possess anxiolytic effect(16]. It binds to
the benzodiazepine receptors and increase GABA (gamma-
aminobuturic acid) affinity to GABAA receptors, accentuating
the effect of the natural neurotransmitter present in the nervous
system[29]. Diazepam administrate at single dose of 3 mg/kg,
produced significant sedative effect on mice compared with control
or treated groups. The result of these tests reveals that C. procera
(leaves and root-barks) aqueous extracts at single doses of 100 or

400 mg/kg (b.w.) produce no potential sedative effect.
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In the Hole-board test, significant decrease (P<0.05) of head
dips was recorded in the 400 mg/kg (b.w.) leaves extract groups.
This result suggests that extracts at these doses induce anxiety
effect. Diazepam was used as positive control and produced a
light decrease (non-significant) of head dips. This corroborated
the low locomotor activity of this group. Indeed, diazepam
produces sedative or anxiolitic effect according to where it binds to
1-GABAA or 2-GABAA receptors respectively[30]. It was reported
that motor activity decreasing by diazepam in rodents is a valid
behavioral manifestation of its sedative properties[31].

In preclinical studies of potential antidepressant properties of
substances, the forced swimming test was used to assess emotional
status of animals via behavioral despair{17]. When rodents were
forced to swim in a confined space, after an initial period of
struggling, they would become immobile, resembling a state of
despair and mental depression[32]. In the present study, after being
treated with C. procera aqueous extracts, the immobility time of
animals was not significantly changed (P>0.05) when compared
to control group. These results suggest no depressive-like effect
of extracts in response. Tramadol is known to be an antagonist
of the p-opioid receptor, inhibiting the reuptake of serotonin and
norepinephrine. It possesses the similar mechanism action as the
tricyclic antidepressants and considered as an antidepressant[33,34].
Used as positive control, tramadol administrates at single dose
of 20 mg/kg by oral route produced no significant change in the
immobility time. Ostadhadi’s group obtained the same result[35],
but other authors observed significant antidepressant effect of
tramadol at this dose when administrated intraperitoneally[33.34].

The data of these behavioral tests lead to conclude that aqueous
extract of C. procera leaves and root-barks at single doses of 100
and 400 mg/kg (b.w.) produce no sedative and depressive-like
effect on mice treated, but the leaves extract at 400 mg/kg (b.w.)
produced decreased head dipping records.

Despite these interesting results, we could also mention here the
limitations of our study which were the lack of histopathological
study. This could give more information from extracts effects on
the organ’s histology.

This study provides very important data on toxicity and
psychotropic profile of the aqueous extracts of C. procera on animal
model. Both leaves and root-barks extracts were found to be safe
at single dose up to 3 000 mg/kg of body weight by oral route, but
their repeated dose uses in chronic treatment could have harmful
effects on some organs. Besides, C. procera extracts revealed
potential anxiety effect of leaves extract at the dose of 400 mg/kg
body weight. This medicinal plant has effective pharmacological
potentials in animal model and its use in traditional medicine
should be careful. Results in this study demonstrated its real
interest for these plants further use. However, specific studies are
necessary to assess chemical profile and mechanisms related to the

possible effects of these plants extracts.

335

Conflict of interest statement

The authors declare that they have no conflict of interest.

Acknowledgements

We thank Angel IROIDIS for language correction.

References

[1] Kripa KG, Chamundeeswari D, Thanka J. Acute and sub-acute
toxicity evaluation of ethonalic extract of Leucas aspera (Lamiaceae) in
experimental rats. Int J Drug Dev & Res 2011; 3(3): 339-347.

[2] Moniruzzaman M, Rahman MA, Ferdous A. Evaluation of sedative and
hypnotic activity of ethanolic extract of Scoparia dulcis Linn. Evid Based
Complement Alternat Med 2015; http://dx.doi.org/10.1155/2015/873954.

[3] Kinda PT, Zerbo P, Guenné S, Compaoré M, Ciobica A, Kiendrebeogo
M. Medicinal plants used for neuropsychiatric disorders treatment in
the Hauts Bassins Region of Burkina Faso. Medicines 2017; 4(32): 21.

[4] Nadembega P, Boussim JI, Nikiema JB, Poli F, Antognoni F.
Medicinal plants in Baskoure, Kourittenga Province, Burkina Faso: An
ethnobotanical study. J Ethnopharmacol 2011; 133: 378-395.

[5] Payal C, Sharma R. An overview on Giant Milkweed (Calotropis procera
Ait.). J Plant Sci 2015; 3(1): 19-23.

[6] Ouédraogo M. Etude pharmacochimique du macéré aqueux des
écorces de racine de Calotropis procera Ait. (Asclepiadaceae) utilisé en
phytothérapie de la maladie drépanocytaire au Burkina Faso. [These]
Université de Ouagadougou, Burkina Faso 2001; p. 91.

[7] Lima RCS, Silva MCC, Aguiar CCT, Chaves EMC, Dias KCF, Macédo
DS, et al. Anticonvulsant action of Calotropis procera latex proteins.
Epilepsy Behav 2012; 23: 123-126.

[8] Mohamed NH, Ismail MA, Abdel-Mageed WM, Shoreit AAM.
Antimicrobial activity of latex silver nanoparticles using Calotropis
procera. Astan Pac J Trop Biomed 2014; 4(11): 876-883.

[9] Mainasara MM, Aliero BL, Aliero AA, Dahiru SS. Phytochemical and
antibacterial properties of Calotropis procera (Ait.) R. Br. (Sodom apple)
fruit and bark extracts. 7JMB 2011; 1(1): 8-11.

[10]Al-Snafi AE. The constituents and pharmacological properties of

Calotropis procera-an overview. Int J Pharm Rev Res 2015; 5: 259-275.

[11]Mohamed NH, Liu MM, Abdel-Mageed WM, Alwahibi LH, Dai HQ,
Ismail MA, et al. Cytotoxic cardenolides from the latex of Calotropis
procera. Bioorg Med Chem Lett 2015; 25: 4615-4620.

[12]Taiwe GS, Kuete V. Neurotoxicity and neuroprotective effects of
African medicinal plants. Toxicological survey of African medicinal
plants. New Delhi: Elsevier; 2014, p. 423-444.

[13]Organisation for Economic Cooperation and Development (OECD).



336

Test guideline 423. Acute oral toxicity-acute toxic class method. In:
OECD guidelines for the testing of chemicals. Paris: OECD; 2008.

[14]Organisation for Economic Cooperation and Development (OECD).
Test guideline 407. Repeated dose 28-day oral toxicity study in
rodents. In: OECD guidelines for the testing of chemicals. Paris: OECD;
2008.

[15]Aziz A, Khan IA. Pharmacological evaluation of sedative and hypnotic
activities of methanolic extract of Lycopus europaeus in mice. J
Phytopharm 2013; 2(4): 8-12.

[16]Alnamer R, Alaoui K, Bouidida H, Benjouad A, Cherrah Y. Sedative
and hypnotic hctivities of the methanolic and aqueous extracts
of Lavandula officinalis from Morocco. Adv Pharmacol Sci 2012;
doi:10.1155/2012/270824.

[17]Vieira VA, Campos LV, Silva LR, Guerra MO, Peters VM, S4 RS.
Evaluation of postpartum behaviour in rats treated with Hypericum
perforatum during gestation. Rev Bras Farmacogn 2013; 23: 796-801.

[18]Herrera-Ruiz M, Gutiérrez C, Jiménez-Ferrer JE, Tortoriello J, Mir6n
G, Ledn 1. Central nervous system depressant activity of an ethyl
acetate extract from Ipomoea stans roots. J Ethnopharmacol 2007; 112:
243-247.

[19]0uedraogo GG, Ouedraogo M, Lamien-Sanou A, Lompo M, Goumbri-
Lompo OM, Guissou PI. Acute and subchronic toxicity studies of roots
barks extracts of Calotropis procera (Ait.) R. Br used in the treatment of
sickle cell disease in Burkina Faso. BJPT 2013; 4(5): 194-200.

[20]Mohammed A. Toxicological investigation of aqueous leaf extract of
Calotropis procera (Ait.) R. Br. in Wister albino rats. Afr J Biochem Res
2012; 6(7): 90-97.

[21]Jato DM, Jacob KA, Zainab A, Okewole P, Atiku A, Shamaki D,
Umar MB, Chudy N. Histopathological changes in female rabbits
administered with aqueous extract of Calotropis procera. Afr J Biochem
2016; 15(12): 458-464.

[22]Arsad SS, Esa NM, Hamzah H, Othman F. Evaluation of acute,
subacute and subchronic oral toxicity of Rhaphidophora decursiva
(Roxb.) Schott extract in male Sprague Dawley rats. /| Med Plant Res
2013; 7(41): 3030-3040.

[23]Kifayatullah M, Mustafa MS, Sengupta P, Sarker MMR, Das A, Das

SK. Evaluation of the acute and sub-acute toxicity of the ethanolic

Prosper T. Kinda et al./Asian Pacific Journal of Tropical Medicine 2019; 12(7): 329-336

extract of Pericampylus glaucus (Lam.) Merr. in BALB/c mice. J Acute
Dis 2015; 4(4): 309-315.

[24]Cataldi M, Vigliotti C, Mosca T, Cammarota M, Capone D. Emerging
role of the spleen in the pharmacokinetics of monoclonal antibodies,
nanoparticles and exosomes. Int J Mol Sci 2017; 18: 24.

[25]Petroianu A. Drug-induced splenic enlargement. Expert Opin Drug Saf
2007; 6(2): 199-206.

[26]Slack A, Yeoman A, Wendon J. Renal dysfunction in chronic liver
disease. Crit Care 2010; 14(2): 214.

[27]Benouadah Z, Mahdeb N, Bouzidi A. Evaluation of acute and sub-
acute toxicity of alkaloids from Datura stramonium Sp. in Mice. [JPPR
2016; 8(11):1759-1766.

[28]Shahat MA, Shihata AMA. Evaluation of the toxicological effects
manifested after long term administration of aqueous Calotropis procera
plant extract in male and female rabbits. Egypt J Hospital Med 2012;
47: 291-300.

[29]CNPM. Benzodiazepine. [Online]Available at: https://pharmacomedicale.
org/ [Cited on 15 October 2018].

[30]Rijnsoever CV, Tauber M, Choulli MK, Keist R, Rudolph U, Mohler
H, Fritschy JM, Crestani F. Requirement of 5-GABAA receptors for
the development of tolerance to the sedative action of diazepam in
mice. J Neurosci 2004; 24(30): 6785-6790.

[31]Wu Y, Rosenberg HC, Chiu TH, Zhao TJ. Subunit- and brain region-
specific reduction of GABAA receptor subunit mRNAs during chronic
treatment of rats with diazepam. J Mol Neurosci 1994; 5(2): 105-120.

[32]Foyet HS, Hritcu L, Ciobica A, Stefan M, Kamtchouing P, Cojocaru D.
Methanolic extract of Hibiscus asper leaves improves spatial memory
deficits in the 6-hydroxydopamine-lesion rodent model of Parkinson
disease. J Ethnopharmacol 2011;133: 773-779.

[34]Dinakar KR, Sanji N, Jyothi CH, Vidya HK. Evaluation of
antidepressant activity of tramadol in swiss albino mice compared to
desipramine. Int J Pharm Res Health Sci 2015; 3(1): 538-543.

[35]0stadhadi S, Norouzi-Javidan A, Chamanara M, Akbarian R, Imran-
Khan M, Ghasemi M, et al. Involvement of NMDA receptors in the
antidepressant-like effect of tramadol in the mouse forced swimming

test. Brain Res Bullet 2017; 134: 136-141.



