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Abstract

Background: The leaves of Jatropha tanjorensis have been found to have important application both in traditional
medicine and as an edible vegetable in Nigerian soups. It is popularly employed in Nigeria for the treatment of
anemia, diabetes, and malaria. The dearth of information on its toxicity prompted this study. Mice were
administered single oral doses of 10, 100, 1000, 1600, 2900, and 5000 mg/kg b.wt (n = 3/group) of the extract and
were observed for 24 h for any sign of toxicity and mortality in the acute toxicity study. For the sub-acute toxicity
study, doses of 100, 200, and 400 mg/kg b.wt of the extract were administered to experimental rats (n = 6/group)

hepatotoxicity at the highest dose.

organs such as the liver.

for 28 days after which the assessment of hematological and biochemical parameters, as well as liver and kidney
histology was conducted post-treatment. Body weight of the animals was also taken weekly.

Results: The result showed that percentage weight gain decreased as the dose of extract increased. The
haematological and biochemical parameters showed that the extract had no toxic effect on experimental animals,
though there was a non-significant dose-dependent decrease in WBC. The extract also showed potential to cause

Conclusion: Though the median lethal dose of the plant extract suggests relative safety of the plant material,
consuming large amounts over a prolonged time may need to be discouraged to avoid potential damage to vital
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Background

For a long time, man has depended on plants for food
and medicine and even with the development of several
synthetic drugs and supplements, plants are still consid-
ered relevant in the maintenance of health and well-
being of individuals. The uneven distribution of wealth
in resource-poor regions of the world has also made
plant-based therapeutic options the choice of many
people due to the cheap availability of many therapeutic-
ally beneficial plants. The frequency of usage of trad-
itional medicine in developing countries is about 40—
90% according to the WHO [1]. Also, the rising
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incidence of chronic metabolic diseases all over the
world (linked to unhealthy lifestyle practices and in-
creasing urbanization) has led to many people (even in
advanced economies) resorting to plant-based diets and
therapeutic options [2, 3]. This is mainly due to the sev-
eral reported benefits associated with many plants and
plant-based diets as well as their perceived safety com-
pared to synthetic supplements and drugs.

Jatropha tanjorensis (Euphorbiaceae) is another plant
widely used in traditional medicine and as a vegetable in
Nigeria and popularly known as “hospital too far” or
Iyana-Ipaja in the Nigerian local languages. Many people
in the southern part of Nigeria consume the leaves as
vegetables in soups and it is also popularly used in the
treatment of diabetes, malaria, and anemia [4, 5].
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Scientific evidences also abound attesting to the medi-
cinal properties of this plant [6] reported its protective
effect against xenobiotic-induced organ damage. The
plant’s potential as a treatment for cardiovascular dis-
eases has also been reported [7], as well as its antibacter-
ial and anti-anemic effects [5, 8].

In Africa and especially in Nigeria, many plants and
plant parts are being incorporated into diets or formulated
and commercialized by herbal practitioners into herbal
products with several claims of their health benefits. How-
ever, there have been concerns about the potential risk of
toxicity associated with the consumption of some herbal
products and vegetables [9, 10]. Some constituents of medi-
cinal plants are associated with toxic outcomes including
certain alkaloids (tropane, quinoline and isoquinoline, lupin,
senecio, and pyridine-piperidine alkaloids), glycosides (cya-
nophoric, cardiac, steroidal, and lactone glycosides), and
proteins (toxalbumines) [11]. There is, therefore, a need to
ascertain the safety of these plants scientifically and not rely
completely on ethnomedicinal claims of their potency and
safety. In view of this, we carried out this study to deter-
mine the acute and sub-acute toxicity of Jatropha tanjoren-
sis leaves (Fig. 1).

Methods

Preparation of plant material

Fresh leaves of Jatropha tanjorensis were collected from
Nsukka in Enugu State of Nigeria and identified by a
taxonomist at the Bioresource Development and Conser-
vation Programme (BDCP), Nsukka, Enugu State,
Nigeria. The leaf samples were deposited in their herbar-
ium with voucher number InterCEDD/16045. The leaves
were then air dried and pulverized, and 350 g of the

Fig. 1 Jatropha tanjorensis leaves
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powdered leaves was extracted by maceration in 1.4 L of
98% methanol for 48 h. This was followed by filtration,
first with a mesh and then with Whatman No. 1 filter
paper and the filtrate concentrated using rotary evapor-
ator at 40 °C to obtain the crude methanol extract
(JTME).

Phytochemical analysis

The methods of [12, 13] were adopted for the prelimin-
ary phytochemical analyses of the extract. The extract
was screened for the presence of flavonoids, alkaloids,
tannins, terpenoids, carbohydrates, and steroids.

Experimental animals

Eighteen male albino mice of average body weight of 25
g and 24 male albino rats of the Wistar strain (6-8
weeks old and 85-150 g average weight) were used re-
spectively for the acute and sub-acute toxicity study.
They were kept in clean animal cages with proper venti-
lation and acclimatized to laboratory environment for 7
days while being maintained on standard animal feed
(Vital feeds) and water ad libitum. Animal cages were
cleaned every 3 days throughout the experimental
period. The animals were handled in accordance with
the relevant ethical guidelines compliant with the Inter-
national Standard for the use of laboratory animals.

Experimental design

For the acute toxicity study, the protocol of [14] was
adopted. The mice were administered, by oral intub-
ation, doses of 10, 100, and 1000 mg/kg b.wt of the ex-
tract in the first phase and monitored for 24 h for any
signs of toxicity. Due to the absence of any toxic sign or
mortality, the doses were increased to 1600, 2900, and
5000 mg/kg b.wt in the second phase and administered
to another group.

For the sub-acute toxicity studies, the method de-
scribed by the Organization for Economic Cooperation
and Development (OECD) [15] was adopted. The OECD
guideline for sub-acute toxicity studies requires oral ad-
ministration of graduated doses of a test substance to
experimental animals daily for a period of 28 days using
a minimum of three test groups along with a control
group. In this study, 24 rats were distributed to four
groups (n = 6) with group 1 (control group) adminis-
tered 1 ml distilled water while groups 2—4 (test groups)
were administered, by oral gavage, 100 mg/kg, 200 mg/
kg, and 400 mg/kg body weight of the extract respect-
ively for the duration of the experiment. Extract admin-
istration lasted for 28 days while the average body
weight for each group was taken weekly and recorded.
On the 29th day, the animals were weighed and then eu-
thanized under mild chloroform anesthesia. Blood sam-
ples were collected from the orbital sinus into ethylene
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Table 1 Phytochemical constituent of JTME

Phytochemicals Amount (mg/g)

Tannins 0.70 £ 0.07
Flavonoids 316 +£043
Terpenoids 209 + 048
Alkaloids 1.67 + 042
Steroids 0.26 + 0.09
Carbohydrates 134+ 023

diamine tetra-acetic acid (EDTA)-lined sample bottles
for hematological analysis and plain sample bottles for
biochemical analysis. Blood samples for the biochemical
analyses was allowed to clot and centrifuged at 4000
rpm for 30 min to obtain the serum which was stored at
4 °C in a refrigerator until use.

Estimation of hematological and biochemical parameters
Hematological parameters (RBC, PCV, Hb, PLT, and
WBC) were estimated using the methods described by
[16, 17]. Biochemical parameters were determined using
commercially available kits. Total bilirubin concentration
was determined by colorimetric method described by
[18]. Alanine aminotransferase (ALT) and aspartate ami-
notransferase (AST) activities were assayed following the
protocol of [19]. Alkaline phosphatase (ALP) activity was
assayed by the method of [20]. Lipid peroxidation was
determined by the method described by [21]. Total pro-
tein in whole blood was determined according to the
method of [22]. Serum urea and creatinine concentra-
tions were determined using the method of [23].

Histopathological examination

Tissue samples from the liver and kidneys were also col-
lected after dissecting the rats, fixed in 10% phosphate-
buffered formalin, and prepared for histopathological
examination. Hematoxylin- and eosin-stained tissues on
different slides were examined using a compound light
microscope with x 4, x 10, and x 40 objective lenses.
The photomicrographs were taken using Motic® 9-
megapixel microscope camera at magnifications x 100
and x 400.
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Statistical analysis

Statistical analysis of obtained data was carried out using
the Statistical Product and Service Solution (SPSS, ver-
sion 21.0). All data were expressed as mean + standard
deviation (SD) and statistical different between means
were determined by one-way analysis of variance
(ANOVA).

Results

The phytochemical analysis of the methanol extract of
Jatropha tanjorensis leaves revealed the presence of fla-
vonoids, alkaloids tannins, steroids, and terpe-
noids (Table 1) while the total phenolic content of the
extract is 129.8 + 10.2 mg GAE.

Effect of JTME on weight gain of experimental animals
The result presented in Fig. 2 below shows that the ex-
tract caused a dose-dependent reduction in percentage
weight gain in the JTME groups when compared to the
control group.

Effect of JTME on hematological parameters of
experimental animals

The result presented in Table 2 shows that administra-
tion of JTME for 28 days caused a significant (p < 0.05)
increase in PCV, RBC, and Hb concentration in groups
3 and 4 given 200 mg/kg and 400 mg/kg respectively in
comparison to the control group. Also, there were no
significant changes in WBC and PLT levels in the ex-
perimental rats except for group 4 (400 mg/kg) which
had significantly (p < 0.05) reduced WBC and a signifi-
cant (p < 0.05) increase in PLT levels when compared to
control.

Effect of JTME on some biochemical parameters of
experimental rats

The result presented in Table 3 shows that there was no
significant change in serum levels of creatinine, blood
urea nitrogen (BUN), total protein, and total bilirubin of
the JTME groups when compared to control. On the
other hand, in comparison with the control group, all
the doses significantly reduced AST activity in the JTME
groups while ALP activity was significantly reduced in

Table 2 Hematological parameters of rats administered with JTME for 28 days

Hematological parameters Grp 1 Grp 2 Grp 3 Grp 4

(control) (100 mg/kg) (200 mg/kg) (400 mg/kg)
PCV (%) 3933 + 1.37° 4133 +1.11° 4633 + 2.05° 4517 + 262°
RBC (10°/L) 286,67 + 17.95° 301,67 + 943° 340 + 20° 330 + 15.55°
Hb (g/dl) 823 + 0.69° 895 + 0.88° 10.23 + 046° 9.92 + 0.69°
WBC (10°/L) 5000 + 27541° 4966.7 + 31447° 49333 + 306.32° 4866.7 + 392.44°
PLT (10%/L) 136,50 + 24.67° 1435 + 2581° 143.83 + 16.00° 1485 + 2550°

Data represent mean * SD (n = 6); values with dissimilar alphabets as superscripts are significant at p < 0.05
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Fig. 2 Body weight of rats administered with JTME for 28 days
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groups 3 and 4 which received 200 mg/kg and 400 mg/
kg doses of JTME respectively.

Histopathological assessment of liver and kidney tissues
of experimental rats (Plates 1, 2, 3, 4, 5, 6, 7, and 8)

Discussion

In many nations of the world, many green leafy plants
are regularly consumed either as vegetables or as medi-
cinal herbs without consideration to the potential tox-
icity of these plants. This study evaluated the toxicity of
the methanol extract of Jatropha tanjorensis leaves
(JTME) employing a 24-h acute toxicity and 28 days re-
peated dosing regimen. The acute toxicity result showed
that a dose of 5000 mg/kg body weight of JTME orally
administered to mice did not cause any signs of toxicity
or mortality in the mice. If we consider the reports of
[24] that substances with LDs, higher than 5000 mg/kg
when orally administered may be deemed non-toxic, we
could presume that the plant is safe for oral consump-
tion. This observation compliments earlier studies by

[25, 26] who also reported LDy, greater than 5000 mg/
kg for this plant. This result is, however, contrary to
what was reported by [27] where the LDsq of the aque-
ous extract of Jatropha tanjorensis leaves was found to
be 1161.89 mg/kg. This disparity could be a result of the
difference in extraction solvent, that is, they extracted
with distilled water as opposed to methanol used for this
study. Environmental conditions may have also played a
role because the plants were obtained from different lo-
cations which could have affected the constituents of the
plant material.

Toxicological assessment following 28-day repeated
dosing usually provides proof of possible health risks as-
sociated with the test substance. Thus, in the present
study, three different doses of JTME (100, 200, and 400
mg/kg) were administered to rats. In this study, we ob-
served a reduction in weight gain as the dose of extract
increased. The reduction could be a result of decreased
water and food intake by the rats [28] or probably a
proof of the anti-obesity capabilities of the plant [26]. re-
ported the hypolipidemic effect of this plant attributing

Table 3 Biochemical parameters of rats administered with JTME for 28 days

Parameters Grp 1 Grp 2 Grp 3 Grp 4
(control) (100 mg/kg) (200 mg/kg) (400 mg/kg)
Total protein (mg/dl) 6.95 + 1.38° 6.05 + 0.50° 6.08 + 067° 6.17 + 0637
Total bilirubin (umol/L) 1.57 +0.28° 1.58 +031% 132 +017% 1.28 +0.23°
AST (IU/L) 94.00 + 645° 76.83 +17.77° 74.00 + 16.32° 77.67 +10.82°
ALT (IU/L) 2217 + 7147 2433 + 6.86° 1717 + 2.48° 1883 + 6.59°
ALP (IU/L) 7267 +4.97b° 7433 + 4.23° 63.83 + 3.76° 68.00 + 4.38%
BUN (mmol/L) 26.50 + 7.06° 24.50 + 596° 23.17 + 6.55° 2467 + 7747
Creatinine (mg/d|) 0.85 + 0.10° 0.82 + 0.10° 0.75 + 0.03% 083 +0.12%
MDA (mg/ml) 161 +034° 114 +031° 082 + 0.34° 0.96 + 0.29°

Data represent mean * SD (n = 6); values with dissimilar alphabets as superscripts are significant at p < 0.05
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Plate 1 Photomicrograph of a section of the liver from group 1

showing the normal histo-architecture of the mammalian liver.
. J

it to the rich polyphenolic content which has been
shown to inhibit adipocyte growth and excessive storage
of lipids [29].

Due to its role in the transport of nutrients and other
materials in the body, blood components are usually at
the frontline during exposure to xenobiotic substances,
some of which may be toxic. Thus, analysis of the differ-
ent hematological parameters gives an idea of the
physiological and pathological status of the body. The
hematological analysis gave a mixed result as the higher
doses of 200 mg/kg and 400 mg/kg induced significant
increases in RBC, PCV, and Hb levels of experimental
rats in comparison to control, while a significant in-
crease in PLT levels was only observed in the rats ad-
ministered 400 mg/kg dose of the extract. This result
further supports the claims of the anti-anemic effect of

'd I

Plate 2 Photomicrograph of the liver from the experimental animals

in group 2 showing the normal hepatic histo-architecture
. /

Plate 3 A photomicrograph of the liver from the animals in group 3

showing the normal hepatic histo-architecture
N J

this plant [27]. reported the hematopoietic effect of this
plant when administered to Plasmodium berghi-berghi-
infected mice. The improvement of red cell indices of
experimental animals suggests safety of the extract to
blood components. On the other hand, there was an ob-
served reduction in WBC (though non-significantly)
with increasing doses of the extract which may be an in-
dication of slight suppression of immune function by the
extract [30].

Vital organs such as the liver and kidneys are suscep-
tible to toxicity by herbal products due to their involve-
ment in metabolism and excretion of xenobiotic
substances. Assay of liver enzymes are used in the differ-
ential diagnosis of liver diseases or injury and excessive
increase in the activities of these enzymes is indicative of
liver damage. All the doses of the extract significantly
decreased AST activity in the JTME groups compared to

Plate 4 A photomicrograph of the liver collected from the animals
in 4 showing mild to moderate vacuolar degeneration of the
centrilobular to mid-zonal hepatocytes
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Plate 5 A photomicrograph of the kidney collected from the
experimental animals in group 1 showing no change from the
normal mammalian renal histo-architecture

A

control whereas, no significant change in ALT activity
was observed between the control and test groups. On
the other hand, only 200 mg/kg dose of the extract
caused a significant reduction in ALP activity when
compared to control. Overall, the extract did not in-
crease the activities of the hepatic enzymes assayed and
could be considered safe for consumption. Although
may be considered non-significant, we observed that a
dose of 400 mg/kg increased serum activities of these
enzymes in comparison to the lower doses. This,
coupled with the slight reduction in total protein (TP) of
experimental rats compared to control (suggestive of re-
duced protein synthesis), may indicate a slight regression
in hepatic function of the JTME groups [30].

Changes in urea nitrogen and creatinine are com-
monly used for assessment of renal function, and renal

s N

Plate 6 A photomicrograph of the kidney collected from the
experimental animals in group 2 showing no change from the

normal mammalian renal histo-architecture
A\ J/

Plate 7 A photomicrograph of the kidney from the experimental
animals in group 3 showing no change from the normal
mammalian renal histo-architecture

- J

injury is usually suspected when serum levels of these
parameters increase [31]. In this study, the extract
caused no significant change in serum creatinine and
urea levels of the JTME groups in comparison with con-
trol indicating no harm to the kidneys. The result also
showed that all the doses of the extract induced a signifi-
cant reduction in MDA levels in the JTME groups when
compared to control suggesting the potentials of the ex-
tract in protecting cells from the damaging effects of
toxic reactive species. This is supported by the reports of
[6, 32] who reported the ameliorative effect of the plant
on calcium chloride- and sodium benzoate-mediated
organ damage respectively.

The histopathological examination of the liver and kid-
ney sections of experimental animals revealed that JTME
caused no significant histological changes to the kidneys

Plate 8 A photomicrograph of the kidney collected from the
experimental animals in group 4 showing no change from the

normal mammalian renal histo-architecture
- J
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of the experimental animals. However, the highest dose
of 400 mg/kg b.wt of extract caused histopathological le-
sions in the liver of rats. The sections showed a mild to
moderate vacuolar degeneration and necrosis of the cen-
trilobular hepatocytes of the hepatic lobules which is in-
dicative of toxicity. Some of the factors that induce
hepatic cell necrosis include anoxia, or exposure to tan-
nic acid, chloroform, or other hepatotoxic agents [33].
From the phytochemical analysis of the extract, tannins
were seen to be highly concentrated and might account
for the histological change observed in this group. A
similar occurrence was reported by [34] where ground
Jatropha tanjorensis leaves mixed with feed of experi-
mental rabbits caused mild necrosis of the heart, liver,
and kidney of the animals.

Conclusion

The result of this study revealed that the leaf extract of
Jatropha tanjorensis has a relatively positive effect on red
cell indices as well as the liver and the kidney of experi-
mental rats. However, there are slight concerns with the
plant displaying hepatotoxic potentials when high doses
are administered over a prolonged time. Also, the effect
of the plant on WBC and other white blood cell compo-
nents still needs to be determined as our results indicate
possibility of immunosuppression on prolonged use.
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