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Abstract

Jatropha curcas L. (Euphorbiaceae) is a plant documented to have an interesting toxicity profile however; bees
produce honey from the nectar of its flowers in a Jatropha curcas plantation in the Yeji municipality of the Brong-
Ahafo Region of Ghana. This study therefore is aimed at ascertaining the safety for consumption of honey produced
from the J. curcas plant. Grouped Sprague-Dawley rats administered orally with single doses of this honey
(300-1500 mg/kg) were observed critically for 24 h in an acute toxicity study. Cage-side observation, hematological
profile, liver and kidney function tests, and body and organ weight monitoring were also carried out on grouped rats
given 300-800 mg/kg of honey daily for 30 days in a sub-chronic toxicity test. Results indicated no physical, clinical
signs and symptoms of toxicity, morbidity, and mortality after acute and prolonged administration of the honey. Sub-
chronic toxicity studies revealed no significant changes (p>0.05) in body weight and organ weight (stomach, heart,
and kidney), hematological parameters, liver and kidney function. There was however a dose-dependent increase (p
≤ 0.05-0.01) in aspartate transaminase, and significant increments in liver weight at all treatment doses.
Histopathological studies of stomach, heart, kidney and liver showed normal architecture with no pathologies. Honey
produced from Jatropha curcas flower nectar would be deemed safe for consumption as it did not show significant
toxicity symptoms in Sprague-Dawley rats.

Keywords: Aspartate transaminase; Alanine transaminase;
Hematological profile; Liver and kidney function tests; Melliferous
plant; Sub-chronic toxicity test

Introduction
Jatropha curcas L. (Euphorbiaceae), commonly known as Barbados

nut, Purging nut, or Physic nut, is a multipurpose tropical large shrub
with many attributes and considerable potential. It is native to Mexico
and Central America, but is widely distributed in Latin America, India,
South-East Asia and Africa [1]. In West Africa it is reported to be
cultivated in Mali, Nigeria and Ghana [1,2]. As a drought resistant,
perennial plant J. curcas grows even in the marginal or poor soil and
can be used to reclaim land, as a hedge as well as a commercial crop
[3,4]. Hence, it could provide employment, improve the environment
and enhance the quality of rural life. It has been used widely in
traditional medicine in the treatment of malaria, jaundice; dermatitis,
rheumatism, and snake bite [5]. Jatropha curcas has of late received
much attention as a major source of eco-friendly, biodegradable and
renewable biofuel fuel [6,7].

Recent studies, however, have reported J. curcas to be toxic in mice,
rats and rabbits as the seeds contain compounds such as protein
(curcin) and phorbol-esters (diterpenoids) [8]. Rats fed with diet
containing defatted whole seed of Jatropha meal caused severe
pathological symptoms and death [9]. Topical application of a

petroleum ether extract of J. curcas on a shaved dorsal skin of rabbit
showed erythema and oedema. The same extract in mice upon topical
application exhibited swelling of the face, haemorrhagic eyes and skin
erythema before death [10]. Acute toxicity and histopathological
studies conducted on the crude aqueous extract of J. curcas leaves
revealed a high mortality rate in mice [11], causing diarrhea and
inability to keep normal posture, depression and lateral recumbence.
The most marked pathological changes were catarrhal enteritis,
erosions of the intestinal mucosa, congestion and haemorrhages in
small intestines, heart and lungs and fatty changes in the liver and
kidneys [11]. A case of J. curcas seed toxicity of a family of three
showed that within ten to fifteen minutes, all of them had abdominal
pain which was colicky in nature and diffuse, and vomiting [12]. The
toxicity profile of J. curcas is thus very interesting.

As the jatropha plant is monoecious it depends on an array of flower
visitors for pollination and fruit set [13,14]. In fact, the dependence of
J. curcas on pollinators ranges from almost zero to high dependence
[15]. However, honeybees appear to be the main pollinators of jatropha
flowers [15,16], has proposed that to maintain the reproductive success
of large acreage of J. curcas honeybees should be used as the prime
pollinators, regardless of the pollination services provided by the local
insect fauna. Since honeybees also use its nectar for the production of
honey, J. curcas could be classified as a melliferous plant [17,18].

Honey is a sweet food made by bees using nectar from flowers. It is
a complex mixture of carbohydrates, proteins, and lipids. It also
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contains vitamins (e.g. ascorbic acid, niacin, pyridoxine), enzymes (e.g.
invertase, glucose oxidase, catalase, and phosphatases), as well as
amino and organic acids (e.g. gluconic acid, acetic acid). Volatile
chemicals, phenolic acids, flavonoids, carotenoid-like substances and
minerals which may function as antioxidants are also present in honey
[19]. The chemical composition of honey depends on the plant species
visited by the honeybees [19]. If bees get their nectar from plant
containing toxic substances, the resulting honey produced could be
toxic honey. For example, honey produced from the nectar of
Rhododendron ponticum contains alkaloids that can be poisonous to
humans, while honey collected from Andromeda flowers contains
grayanotoxins, which can cause paralysis of limbs in humans and
eventually leads to death. In addition, Melicope ternata and Coriaria
arborea from New Zealand produce toxic honey that can be fatal
[20,21] have observed that phytochemicals are present in fruits,
vegetables and many other plants.

Jatropha curcas is found in almost every community in Northern
Ghana as a border plant, or as a live fence of gardens and other
portions of the house or farms. It attained the status as a crop in Ghana
after having been popularized through the usage of oil from its seeds as
fuel for diesel engines and lamps in the rural areas where there is no
electricity [6]. About 900 ha plantation of jatropha has been cultivated
for biodiesel production by a biofuel company in the Yeji municipality,
of the Pru District in the north east of Brong-Ahafo Region of Ghana,
A 20-hive apiary of the West African honey bee, Apis mellifera
adansonii, has been established at a distance of 3 m from the
plantation to enhance pollination and hence reproductive success.
Substantial honey is produced annually in the apiary which could be
attributed to the flowers of the nearby plantation. Jatropha flowers are
known to offer both nectar and pollen as rewards for flower visitors
[16,22]. This together with its clustered floral arrangement could make
the jatropha plant much preferred among flora in the vicinity [18,23].
Moreover, pollinators generally visit the flowers of nearby trees first,
before moving to others [24].

As several toxicities are reported to be associated with the study
plant [9-12], it is worth ascertaining the toxicity profile of this honey
produced from the plantation to establish its safety before
consumption. It may be that the toxic substances in plants which are
lethal to humans have no effect at all on bees [25]. This is possible
because the metabolism of bees and humans is sufficiently different
that bees can safely collect nectars from plants that contain
compounds toxic to humans. Many humans have eaten toxic honey
and become seriously ill as a result [26]. Study has shown that the
source of nectar for honey production ultimately affects the
composition of the honey [27].

The study was therefore carried out to evaluate the safety of honey
produced for consumption by the honeybees from the nectar of
Jatropha curcas L. flowers in the plantation.

Materials and Methods

Study area
Yeji Municipality, is located between latitude 7° 27' 38" S and 8° 22'

55" N, and Longitude 1° 24' 13" W and 0° 34' 15" E, and is adjacent to
Lake Volta. It has a tropical climate, with high temperatures averaging
23.9°C and a double maxima rainfall pattern of an average of 1000
mm. It is clothed with the guinea savannah woodland. Yeji is a town
with a population of about 35,000 inhabitants. The strategic location of

the town has turned it into an important market centre and a major
transport hub, which serves as a transit point between the north and
south of Ghana for goods and people.

Honey collection
Honey combs were harvested from the beehives in the Jatropha

curcas plantation in the Yeji municipality, Brong-Ahafo Region,
Ghana, at 8 am on 11th February, 2016. The honey was then extracted
from the combs using honey press and filtered to remove any
particulate matter. The sample was stored in clean air-tight glass
containers for the study.

Experimental animals and husbandry
Sprague-Dawley rats (180-2220 g) of either sex obtained and kept in

the Animal house of the Department of Pharmacology, KNUST,
Kumasi, Ghana, were used. The animals were housed in groups of five
in stainless steel cages (34 × 47 × 18 cm3) with soft wood shavings as
bedding at a room temperature of 25 ± 2°C, with relative humidity of
50-70%, and lighting of 150–200 Lx (sequence being 12 h dark and
light cycle). The animals were fed with normal commercial pelleted rat
chow (Agricare Limited, Tanoso, Kumasi), and given water ad libitum.

Dosing of honey
The dosing of the honey was based on the observation that an

individual could consume about 20-40 ml (equivalent to 50-100 g of
honey) at a time. Doses administered to experimental animals were
calculated based on the most recent body weight.

Acute and delayed toxicity assessment
Sprague-Dawley rats were randomly divided into five groups, A-E

(n=5) and kept in the experimental environment for an acclimation
period of 1 week. The animals were starved overnight, but were
allowed access to water ad libitum. Group A, the control, received
normal feed and water without honey. Groups B, C, D and E were
treated orally with a single dose of 300, 500, 800, or 1500 mg/kg honey
respectively. Cage-side observation was made at 15, 30, 60, 120 and 180
min, and 24 h. The animals were also observed daily for 14 days for
delayed toxicity symptoms.

Sub-chronic toxicity assessment
Sprague-Dawley rats were randomly grouped into four. Group A,

the control, received normal feed and water without honey. Groups B,
C, and D were treated orally with 300, 500 and 800 mg/kg honey daily,
for 30 consecutive days. Cage-side observations were made daily.
Weekly recording of body weight of the rats was taken before honey
administration during the study period, and at the end of the study
period. Change in body weight was calculated for each group and
compared to the control. On day 31, blood was drawn from the jugular
vein for hematological assessment and serum biochemical analysis,
after which the animals were humanely sacrificed by cervical
dislocation. The heart, liver, kidney and stomach were harvested after
dissection, freed of fat and connective tissue, blotted with clean tissue
paper and weighed. The organ-to-body weight index (OBI) was
calculated.OBI = Absolute organ weight  gRat body weight on day of sacrifice  g   × 100
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Hematological assessment
About 1.5 ml of blood collected from each rat in the various

treatment groups were put into ethylene diamine tetra acetic acid
(EDTA) vacuum blood collecting tubes (EDTA K3, Anhui Medipharm
Co., Ltd, China (Mainland)). The tubes were rolled gently from side to
side to mix the blood with the EDTA. They were then sent to the
Clinical Analysis Laboratory (CAn LAB), Department of Biochemistry
and Biotechnology, KNUST for hematological analysis using the
Sysmex XP 300 fully automated hematology analyzer (Sysmex
Corporation, Kobe, Japan).

Liver and kidney function assessment
About 2.5 ml of the blood from each rat were also collected into

serum separator tubes (Anhui Medipharm Co., Ltd, China
(Mainland)) and centrifuged at 4000 rpm at 25°C for 10 min to obtain
serum, which was collected assayed for biochemical indicators for liver
and kidney function at the CAN lab KNUST, using Kenza
BioChemisTry, a semi-automated biochemistry analyzer (Biolabo
diagnostics, France).

Histopathological assessment
The harvested liver, kidney, heart and stomach of rats from the

various treatment groups were fixed in 10% phosphate buffered
formalin (pH 7.2) for histopathological assessment at the Department
of Pathology, Komfo Anokye Teaching Hospital, Kumasi, Ghana.
Sections of these organs, after routine processing (dehydrated through
a series of ethanol solutions, embedded in paraffin, sectioning, and
staining with haematoxylin-eosin) by a Laboratory technologist, were
made into slides and examined microscopically, using the Leica DM
750 microscope (Leica Microsystems CM5 GmbH, Wetzlar, Germany),
by a Pathologist and photographs taken.

Ethical Considerations
Laboratory study was carried out in a level 2 biosafety laboratory.

Protocols for the study were approved by the Committee on Animal
Research, Publication and Ethics (CARPE); Reference number FPPS/
PCOL/011/2016. All activities during the studies conformed to
accepted principles for laboratory animal use and care (EU directive of
1986: 86/609/EEC). All the technical team observed all institutional
biosafety guidelines for protection of personnel and laboratory.

Data analysis
Graph-Pad Prism Version 6.0 was used for all statistical analyses.

Data were presented as mean ± SEM and analyzed by one-way
ANOVA followed by Dunnett’s Multiple Comparison test (post hoc
test). P ≤ 0.05 was considered statistically significant.

Results and Discussion
Cage-side observation in an acute and delayed toxicity assessment

revealed no treatment-related physical, behavioral, and clinical signs of
toxicity after a single dose treatment with 300-1500 mg/kg honey. No
deaths were recorded. Body weights between honey-treated rats and
the control were not significantly different (p>0.05) (Figure 1).
Subsequent observation for up to 14 days did not reveal any delayed
toxicity symptoms.

Figure 1: Effect of a single administration of 300, 500, 800, and 1500
mg/kg of honey on body weight to SD rats in an acute and delayed
toxicity test. There were no significant changes (ns p>0.05) between
honey-treatment and control. One-way ANOVA followed by
Dunnett’s post hoc test.

This suggests that the honey, within limits, has no lethal effect and
the lethal dose (LD50), if any, is proposed to be beyond 1500 mg/kg.
According to Obici (2008) [28] substances with an LD50 value of more
than 1000 mg/kg given by oral route are generally considered to be safe
for consumption.

In a sub-chronic toxicity assessment, cage side observation, again,
did not show any observable treatment-related toxicity. There were no
physical, behavioral, or clinical signs and symptoms of toxicity. The
animals remained alert with no motor or neurological changes, and no
adverse gastrointestinal tract disorders. Cage side observation in sub-
chronic toxicity assessments are made as an initial step in the detection
of physical, behavioral, and clinically signs and symptoms of toxicity,
including mortality [29]. Physical signs of toxicity include
unkemptness, skin erythema, loss of hair, swollen paws and limbs and
other inflammatory skin conditions [30-32]. Behavioral changes affect
centering, rearing, and grooming, as well as sniffing and mounting in
males [33]. Behavioral changes could be neurological i.e. autonomic or
CNS effects (depression or excitation) and this could have resultant
effects such as: inability to keep posture, bizarre walking, lateral
recumbence, tremors, salivation, diarrhea, anorexia, tearing,
rhinorrhea, decreased locomotory activity, sedation, and hyperactivity
[33]. Allergic reactions such as itchiness and body irritations,
conjunctivitis, and other inflammatory dermatological conditions
could also be noticed by cage-side observation as licking, scratching,
and biting of the affected area make the animals unkempt and smelly
[29,31]. Cage-side observation during a daily administration of the
honey for 30 days also did not reveal any toxic signs and symptom, and
no death was recorded which also gives an indication that the honey is
safe for consumption. Conclusions however, cannot be drawn as other
parameters such as changes in body and some vital organ weights,
hematological profile, liver and kidney function assessments, and
histopathological assessments of some vital organs have to be
conducted to confirm deductions from cage-side observations.

There were no significant honey-treatment associated changes
(p>0.05) in body weight (Figure 2) compared to the control. Honey
treatment also did not cause any significant changes to the weights of
the stomach, heart, and kidney as indicated by the non-significant
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differences in calculated OBI between the honey-treated animals and
the control. Liver weights were however significantly elevated (p ≤
0.05-0.001) (Figure 3).

Figure 2: Effect of administration of 300, 500, and 800 mg/kg of
honey on body weight to SD rats, in a sub-chronic toxicity test.
There were no significant changes (ns p>0.05) between honey-
treatment and control (One-way ANOVA followed by Dunnett’s
post hoc test).

In toxicological studies, a decrease in body weight associated with
treatment is an indication of toxicity in the animal [28,35,36]. Changes
in organ weight are also indices of toxicity. The OBI of the liver was
elevated in rats at all doses of the honey treatment. It is worth noting
that hepatocellular hypertrophy and increased liver weight, common
findings in toxicity studies, are generally not adverse findings but
rather evidence of adaptation in a healthy liver due to increased

endoplasmic reticulum in response to a xenobiotic [37]. Enlargement
of the liver without pathological alteration (as seen in the
histopathological study) could be due to variety of substances (food,
drugs, and some chemicals) which causes an increase in the
metabolizing capacity of the enzyme systems which are associated with
microsomal fraction derived from the endoplasmic reticulum of the
liver parenchymal cells thus an increase in liver size [37]. Chronic
administration of the honey could have caused the increase in liver
weight which does not indicate hepatocellular damage but an
adaptation of the liver.

Figure 3: Relative organ weight of the heart, stomach, kidney and
liver of SD rats after 30 days of honey treatment in a sub-chronic
toxicity study. Values plotted are mean ± SEM (n=5). * implies p ≤
0.05, ** p ≤ 0.01, *** implies p ≤ 0.001; compared to the control
(One-way ANOVA followed by Dunnett’s post hoc test.

Parameter Control 300 mg/kg 500 mg/kg 800 mg/kg

WBC (x103/uL) 8.9 ± 2.08 9.43 ± 2.08 8.47 ± 1.00 9.3 ± 0.61

RBC (x106/uL) 7.36 ± 0.37 6.74 ± 0.28 8.74 ± 0.72 7.67 ± 0.05

HGB (g/dL) 13.43 ± 0.52 12.87 ± 0.35 15.57 ± 1.19 14.33 ± 0.26

HCT (%) 41.37 ± 1.67 39.3 ± 1.31 50.37 ± 4.25 46.5 ± 1.50

MCV (fL) 56.27 ± 0.58 58.37 ± 1.42 57.63 ± 0.19 60.7 ± 2.401

MCH (pg) 18.27 ± 0.29 19.13 ± 0.49 17.83 ± 0.27 18.67 ± 0.34

MCHC (g/dL) 32.47 ± 0.48 32.77 ± 0.20 30.97 ± 0.43 30.9 ± 1.16

PLT (x103/uL) 748.3 ± 102.3 700.7 ± 55.38 630.3 ± 168 505 ± 102.8

LYM# (x103/uL) 4.833 ± 2.77 7.533 ± 2.09 6.567 ± 0.71 4.333 ± 2.19

NEUT# (x103/uL) 4.067 ± 1.82 1.9 ± 0.0 1.9 ± 0.35 4.967 ± 2.38

RDW-SD (fL) 29.27 ± 0.27 30.67 ± 0.20 30.27 ± 0.12 31.13 ± 1.84

Table 1: The effects of 300, 500 and 800 mg/kg of honey treatment on the hematological profile of Sprague-Dawley rats in a sub-chronic toxicity
test. Values are mean ± SEM (n=5). There were no significant changes in hematological parameters between the honey-treated rats compared to
the control (One-way ANOVA followed by Dunnett’s post hoc test.

Hematological studies revealed no significant differences (p>0.05)
between the control and honey-treated groups for all measured (Table

1). A hematological study is very necessary in safety assessment as it
has a higher predictive value (91%) for toxicity in humans [38] as most
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substances find their way into the blood irrespective of the route of
administration. Damage to and destruction of the blood cells results in
a variety of consequences such as a reduction in the oxygen-carrying
capacity of the blood, reduction in immune system function, and
impairment of hemostatic function.

Values obtained in a liver function test showed a significant
elevation (p ≤ 0.05-0.01) of Aspartate transaminase (AST) for the 500
and 800 mg/kg honey-treated groups relative to the control. All other
parameters measured were not significantly different from the control
(Table 2). The liver is the major site for the metabolism of most
chemicals. It is prone to toxicity because metabolism of drugs does not
always lead to detoxification. Results from the liver function test
indicated a honey-treatment elevation in serum AST with all other
parameters being non-significantly different from the control. AST is
not a specific indicator of hepatocyte damage (i.e. non-specific), as is
also present in other tissues such as the heart, skeletal muscle, kidney,
brain and red blood cells [39]. This finding may therefore not be
indicative of hepatocellular damage; for hepatocellular damage, there
must be an increase in serum levels of AST and Alanine transaminase
(ALT) [40]. ALT is localized in the cytosol of hepatocytes making it a
more sensitive marker of hepatocellular damage as compared to AST
[41].

Honey treatment

Parameter Control 300 mg/kg 500 mg/kg 800 mg/kg

ALB (g/l) 27.33 ± 2.19 29 ± 1.53 28.33 ± 0.67 31 ± 1.16

GLOB (g/l) 46 ± 1.73 43.33 ± 5.33 40.33 ± 2.40 42.3 ± 1.5

TP (g/L) 73.33 ± 2.60 72.33 ± 4.49 68.67 ± 1.76 73.3 ± 0.3

ALT (u/L) 11.67 ± 1.66 10 ± 5.0 6.667 ± 1.667 8.3 ± 1.67

AST (u/L) 90 ± 5.0 100 ± 0.0 118.3 ± 1.67* 108 ± 4**

ALP (u/L) 131.7 ± 17.64 125 ± 30.55 111.7 ± 13.33 110 ± 25.7

GGT (umol/L) 5 ± 0.0 5 ± 0.0 5 ± 0.0 5 ± 0.0

Table 2: The effect of honey treatment on liver function test performed
on Sprague-Dawley rats in sub-chronic toxicity test. Values are mean ±
SEM (n=5). *implies p ≤ 0.05, **p ≤ 0.01, compared to the control
(One-way ANOVA followed by Dunnett’s post hoc test.
ALB=Albumin, GLOB=Globulin, TP=Total Protein, ALT=Alanine
Transaminase, AST=Aspartate Transaminase, Alkaline Phosphatase,
GGT=Gamma-Glutamyl Transferase.

Honey treatment

Parameter Control 300 mg/kg 500 mg/kg 800 mg/kg

Urea 10.57 ± 1.21 9.23 ± 1.16 10.03 ± 3.14 10.83 ± 5.0

Creatinine 52.2 ± 2.186 46.9 ± 2.566 50.43 ± 3.139 38.23 ± 5.0

Table 3: The effect of honey treatment on kidney function test
performed on Sprague-Dawley rats in sub-chronic toxicity test. Values
are expressed as mean ± SEM (n=5) compared to the control by the
One-way ANOVA.

Generally, there were no significant change in kidney function
between control and honey-treated groups as indicated by plasma urea

and creatinine measured (Table 3). Creatinine and urea levels in blood
are used as a measure of kidney function as these substances are
excreted by the kidney (creatinine is a more specific marker) [33].
Elevated levels are an indication of kidney malfunction or damage. The
honey therefore did not have any detrimental effect on the kidney.

Histopathological assessment showed no observable treatment-
related changes in the architecture of the heart, stomach, kidney and
liver of honey-treated animals compared to the control (Figures 4-7).

Figure 4: Photomicrographs of the heart tissue of SD rats showing
normal histological architecture after treatment with 300 mg/kg (B),
500 mg/kg (C), 800 mg/kg (D) of honey daily for 30 days in a sub-
chronic toxicity test. (A) is the control which had no treatment.

Histopathological assessment of some selected organs including the
liver was conducted. The criteria for assessing histopathological
changes include necrosis, cloudy swelling, fatty infiltration of cells and
inflammatory infiltration among other parameters [42]. There was no
inflammatory cellular infiltration of the liver when histopathologic
examination of the liver was done. Comparing the morphological
structure of the liver in the honey-treated rats to the control, there
were no abnormalities; the capsule and hepatic lobules were normal
with no necrosis or cellular degeneration. There was no hyperplasia in
connective tissues and no fatty liver was observed. This could confirm
that the increase in AST was not an indication of liver damage. The
morphology of the heart, stomach and kidneys of the honey-treated
rats were also not significantly different from that of the control,
suggesting “no toxicity” in these organs.

The findings of the study on the whole suggest that though J. curcas
may contain some toxic active substances in the seeds [8,9] and leaves
[11,12], the nectar of J. curcas may not have such active principles.
These findings are consistent with other studies on chemopreventive
properties and toxicity of Kelulut Honey in Sprague Dawley rats
induced with Azoxymethane [43] a study on the single-dose oral
toxicity of super key in Sprague-Dawley Rats [44] and Toxicological
evaluation of honey as an ingredient added to cigarette tobacco [45].
The use of Sprague Dawley Rats in toxicity tests is consistent with
universal standards because they have many similarities with humans
in terms of metabolic pathways, and many anatomical and
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physiological characteristics allowing for comparisons in absorption,
excretion, and distribution. Its convenient size, relative docility, short
life span and gestation period, makes it economic to maintain, and
there is a large database of its characteristics, which is invaluable in the
interpretation of the relevance of animal data for humans.

Figure 5: Photomicrographs of stomach tissue of SD rats showing
normal histological architecture after treatment with 300 mg/kg (B),
500 mg/kg (C), 800 mg/kg (D) of honey daily for 30 days in a sub-
chronic toxicity test. (A) is the control which had no treatment.

Figure 6: Photomicrographs of kidney tissue of SD rats showing
normal histological architecture after treatment with 300 mg/kg (B),
500 mg/kg (C), 800 mg/kg (D) of honey daily for 30 days in a sub-
chronic toxicity test. (A) is the control which had no treatment.

Figure 7: Photomicrographs of liver tissue of SD rats showing
normal histological architecture after treatment with 300 mg/kg (B),
500 mg/kg (C), 800 mg/kg (D) of honey daily for 30 days in a sub-
chronic toxicity test. (A) is the control which had no treatment.

Nectar production is believed to involve some intricate biological
processes determined by plant characteristics in response to prevailing
environmental conditions [46,47]. The absence of toxic active
substances therefore has implications for the beekeeping industry as
honey production could be enhanced. Jatropha curcas can therefore be
employed in poverty reduction programmes and hence rural
development because of its multiple uses.

Conclusion
This study has shown that honey derived from Jatropha curcas has

no significant toxicity profile in Sprague-Dawley rats, and therefore
suggests that it should be safe for human consumption. Also,
recognizing J. curcas as a melliferous plant adds to the already known
multiple uses, and hence could be a tool for the promotion of
apiculture as a source of extra income to farmers. Ultimately, it could
contribute to economic empowerment of rural communities in Ghana
and Africa.
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