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ABSTRACT

Aims: Jatropha curcas (J. curcas) is a plant that has numerous medicinal and industrial
applications. Evaluation of in vitro and in vivo acute/sub chronic hepato-renal toxicity of crude
methanol J. curcas leaf extract on albino rats, in vitro toxicity of the fractions and characterization of
these fractions were carried out in this study.

Study Design: Twenty albino rats were grouped into four, orally administered; 0, 100, 200, and
250 mg/kg daily of the crude extract for 28 days.

Place and Duration of Study: Department of Biochemistry, Bayero University Kano and
Department of Pure and Applied Chemistry, Bayero University Kano between July 2016 and April
2017.

*Corresponding author: E-mail: aaimam.bch@buk.edu.ng;
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Methodology: Partially purified fractions of the extract were obtained by column chromatography.
Brine Shrimp Lethality assay of the crude extract and fractions were carried out. FTIR, GC-MS and
LC-MS were used to characterize the fractions, one-way anova and probit analysis were used for
data analysis.

Results: The oral LDsg 0f J. curcas extract was found to be 2,391.65 mg/kg. Alkaline phosphatase
(ALP), Direct bilirubin (D. BIL) and Albumin (ALB) showed significant (p < 0.05) differences while
Alanine amino transferase (ALT), Aspartate amino transferase (AST), Total bilirubin (T. BIL) and
Total protein (T.P) showed slight variations in some of the treated groups. Histological features of
the liver showed dose dependent mild toxic effect of the extract. Creatinine and potassium levels
showed significant (p < 0.05) differences while urea, chloride, sodium and bicarbonate levels
slightly differ in some of the treated groups when compared to the control. Abnormal kidney
histological features were only observed in the highest dose group. The crude leaf extract, fraction
1, and fraction 2 gave LCs, values of 109.07 pg/ml, 100 pg/ml, and 883.26 pg/ml respectively.
Fraction 1 indicated the presence of ursolic acid, betulinic acid, and oleanolic acid while fraction 2

showed fragments of hydroxyl hopanone.
Conclusion:
methanol leaf extract.

This study showed various toxicity indices that revealed slight toxic effect of the crude

Keywords: Jatropha curcas; methanol leaf extract; LDsq; LCsp; liver function test; renal function test.

1. INTRODUCTION

Toxicology is the study of the negative impacts of
chemicals on living organisms [1]. Many
materials have greatly enhanced our quality of
life by improving health and hygiene. Studies on
the toxicity of J. curcas leaves on various human
organs are few compare to the seeds [2]. Plants
derived therapeutics are by and large thought to
be protective [3], however many have harmful
potentials. Toxicity is a serious issue with the
increased utilization of home grown cures, hence
it is basically important that all herbal medicines
should be safe and suitable for consumption.
Plants extract ought not to be just strong but
rather safe for utilization [4]. The utilization of
traditional medicine and plant nutrients continue
to widen rapidly across the globe with numerous
population presently utilizing these products for
treatment of many health issues in various
national healthcare system [5]. For quite a while,
plants have given a wellspring of developing
current prescription and medication mixes, as
plant derived pharmaceuticals have made
expansive commitments to human wellbeing
[6]. J. curcas is a species of blooming plant from
the spurge family, Euphorbiaceae that is local to
the American tropics, most likely Mexico and
Central America [7], popularly known as
Barbados nut, Purging nut and Physic nut. It is
known as bini da zugu, bita da zugu or binda
zugu among Hausa speaking people of Nigeria

[8].

Herbal plants such as J. curcas have been
utilized for many medicinal purposes, to treat
bacterial and fungal infections. All parts of

Jatropha (seeds, leaves, bark, etc) have
been utilized as a part of customary solution
and for veterinary usage for quite a while. The
plant crude leaves extracts demonstrated active
anti plasmodial activity [9], it also has a wide
variety of medicinal uses traditionally against
sicknesses like malaria, cough, jaundice,
neuralgia, paralysis, scabies, sexually
transmitted diseases, stomach ache, dermatitis,
rheumatism, haemorrhoidal disorder, snake
bites, ringworms, tooth ache and sores [6,10].
The plant is used as a laxative, purgative,
abortifacient, depurative, anodyne, styptic and
vulnerary agent [11]. The anti-oxidant, anti-
inflammatory, anti-cancer, anti-diarrheal,
coagulative, anti-leukaemic, anti-microbial and
antihyperglycaemic properties of the plant parts
have been documented [12-14]. The latex of the
plant is also used for the production of
cyclosporine, an immunosuppressant [15].
However, despite this array of medicinal
applications, extensive data on possible
toxicological properties of J. curcas, especially
on major organ system, is lacking. The present
study is aimed at evaluating the in
vitro and in vivo acute/sub chronic hepato-renal
toxicological properties of the crude, in vitro
toxicological properties of fractions of the crude
methanol leaf extracts of the plant and
characterization of these fractions.

2. MATERIALS AND METHODS
2.1 Plant Collection

The fresh plant sample; leaves of J. curcas, were
obtained in the month of July, 2016 from Lambu



Village, Kumbotso Local Government Area,
Kano State with Global Positioning System
Coordinates: 11°30'N  8°30'E. The leaves
were identified by experts in Department of

Plant Biology of Bayero University, Kano,
with Herbarium Accession Number: BUKHAN
0060.

2.2 Preparation of Extract

Preparation of extract of the plant leaves

was done using the method described by
Veeramuthu [16]. The leaves were air
dried under shade and ground to powder
using grinding mill. Each 100 g of the 1500 g
powdered material was dissolved in 1000
ml of methanol for 48 hours. The extract was
obtained by sieving, evaporation using a
rotary evaporator and drying at ambient
temperature. The extract obtained was dark
green in colour with gummy texture. It weighs
101 g which gave a percentage yield of 6.7 % for
the extract.

2.3 Column Chromatography of Crude
Extract

Using silica gel (60-120 mesh), the crude extract
of J. curcas (58 g) was utilized for column
chromatography. The extract was mixed with the
silica gel until a solid homogenous mixture was
formed. The mixture was then carefully applied
onto a silica gel column that was packed with
washed silica gel in n-hexane (slurry method). An
additional portion of silica gel was added to form
a protective layer on top of adsorbent. The
column was eluted in order of solvent ascending

polarity ~ with  n-hexane (3 litres), n-
hexane:chloroform (8:2, 3 litres),
hexane:chloroform (6:4, 3 litres),
hexane:chloroform (5:5, 3litres),
hexane:chloroform (4:6, 3litres),

hexane:chloroform (2:8, 3litres), chloroform (3
litres), chloroform:ethyl acetate (6:4, 3 litres),
hexane:chloroform (4:6, 3 litres), ethyl acetate
(3 litres), ethyl acetate:methanol (8:2, 3litres),

ethyl acetate:methanol (6:4, 3litres), ethyl
acetate:methanol (5:5, 3litres), methanol
(3litres).

2.4 Thin Layer Chromatography

Thin layer chromatography (TLC) was performed
on 4 x 5cm pre-coated aluminium TLC plates.
TLC bands were viewed under sun rays,
ultraviolet (UV) lamp (at 254 nm and 356 nm)
and iodine crystals.
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2.5 Brine Shrimp Lethality Assay

The method described by Meyer [17] and Fatope
[18] were used to screen the extract and the
partially purified fractions against Artemia salina
(brine shrimps). A hatching chamber containing
sea water (250 ml) was added 25 mg of Artemia
salina (leach) eggs. For 48 hrs, the hatching
chamber was kept under an inflorescent bulb for
the eggs to hatch into shrimp larvae. 20 mg of
the crude extract and two partially purified
fractions of J. curcas leaf extract (F1 and F2)
were separately dissolved in 2 ml of methanol,
from the solution, 500, 50 and 5 pl of each
solution was transferred into vials corresponding
to 1000, 100 and 10 pg/ml respectively. Each
concentration was in triplicate. The vials (9 per
test fraction) and control were allowed to
evaporate to dryness for about 48 hrs at room
temperature. To each sample vial including the
control, a drop of DMSO and 3 ml of ocean/sea
water were added. To each vial, ten (10) larvae
of Artemia salina were introduced using a
Pasteur pipette and sea water was added up to 5
ml. The LCsy values were determined at 95%
confidence intervals. The LCsq values of the brine
shrimps obtained were recorded.

2.6 Acute Toxicity Testing (Determina-
tion of LD &)

LDso was determined using the method of Lorke
[19]. Nine rats were divided into three groups of
three rats each in the first phase. They were
treated with crude extract of J. curcas leaf extract
at 10, 100, and 1000 mg/kg orally. The treated
rats were monitored for 24 hours for mortality
and general behaviour. Next, five rats were used
and grouped into five groups of one rat each in
the second phase. They were treated with the
crude extract at doses of 1400, 1800, 2200, 2600
and 3000 mg/kg orally. They were monitored
again for 24 hrs. The geometric mean of the least
dose that killed rats and the highest dose that did
not kill rats was taken as median lethal dose.

LDs, (oral) = Vmin.conc.full death X max.conc.no
death
Lorke [19].

2.7 Experimental Design

2.7.1 Sub chronic toxicity test

Twenty albino rats weighing 110 — 130 g aged
between 7 and 9 weeks were randomly divided
into four groups, five in each group designated;
A-D with similar average weight. Group A was



the control given no extract, groups B-D were the
test groups orally treated with the leaf extract of
J. curcas at: 100, 200, 250 mg/kg for 28 days
respectively. The animals were given free access

to water and food (Wheat bran, Crown
flour mills, Nig. Ltd), during four weeks of
treatment.

2.8 Collection and Preparations of Blood
Samples

The neck area was cleared and the jugular veins
were exposed to avoid contamination with
interstitial fluid, the veins after being slightly
displaced were sharply cut with a sterile blade
and 5 ml of blood was collected into a container
with lithium heparin for each. This was then
centrifuged at 2000 rpm for 10 min using
Uniscope Laboratory Centrifuge. The plasma
was thereafter aspirated using Pasteur pipettes
into clean, dry, sample bottles and were stored
frozen overnight before being used for assaying
liver and renal parameters [20].

2.9 Assay of Liver and Kidney Function
Indices

All parameters of liver function and renal function
were analysed using standard kits (Randox and
TECO test kits). Alanine amino transferase and
Aspartate amino transferase were determined
using the method of Reitman and Frankel [21].
Alkaline phosphatase was assayed according to
the method of Rec [22]. Total protein was
determined according to Biuret method [23].
Albumin was determined using the method of
Doumas [24]. Bilirubin was determined using the
method of Jendrassik and Grof [25]. Urea was
assayed according to the method of Kaplan [26].
Creatinine was determined using the method of
Butler Jaffe’s reaction [27]. Sodium was
determined using the method of Trinder [28].
Potassium was determined using method of
Henry [29]. Chloride was determined using the
method of Schonfeld and Lewellen [30].
Bicarbonate was determined using the method of
Forrester [31].

2.10 Histological Studies

The animals were dissected, livers and kidneys
were removed and kept in 10% formal saline
solution. Histological analysis was done using
the method of Avwiora [32]. Tissues were
dehydrated, cleared, impregnated, embedded,
sectioned and stained using haematoxylin and
eosin.
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211 FTIR

Agilent FTIR spectrometer with a Model 223
Gilson autosampler and a positive displacement
micropump was used, it was equipped with a
deuterated triglycine sulfate (DTGS) detector that
uses 100 and 500 mm CaF2 transmission flow
cells.

2.12 GC-MS

Agilent 6890N gas chromatography having the
5973 mass selective detector operated in El
mode was utilize to get spectra of fractions.
Separations were on the HP — 5 ms column with
30 m X 0.25 mm ID X 0.25 micron film thickness.
Helium was the carrier gas with a linear velocity
of 35 cm/sec.

2.13LC-MS

Fractions were analysed with a tandem MS
system using a methanol/water gradient at 0.2
ml/min. Each solvent contained 1 vol % formic
acid with the gradient starting at 50 % methanol
and increasing to 100 % over 50 min with a ten
minute hold. AS3000 auto sampler was used for
injections.

2.14 Statistical Analysis

All data were expressed as mean + standard
error of mean (SEM). Comparison were
done using Probit Analysis, one-way anova
(SPSS 20), Significance was reported at P <
0.05.

3. RESULTS AND DISCUSSION
3.1 Results

Results of acute toxicity studies of methanol
crude extract of J. curcas on white albino rats
was presented in (Table 1) it showed the first and
second phases of acute toxicity test. There was
no death recorded in the first phase, while in the
second phase death was recorded in animals
administered 2600 mg/kg and 3000 mg/kg body
weight of the extract.

In the sub chronic toxicity section, four rats were
used for the liver and kidney toxicity analysis due
to mortality in highest dose group which could be
attributed to mild toxicity. The effect of the sub
chronic administration of J. curcas leaf extract on
liver function parameters in rats (Table 2),
showed significant higher levels of ALP and



D.BIL. Significant lower level of ALB was also
recorded at p < 0.05. ALT, AST, T.BIL, and T.P
showed slight differences. Observations in this
study (Table 2) showed high activity of serum
ALT in rats treated with 100 mg/kg, 200 mg/kg
and 250 mg/kg of the extract which was
proportional to dose, though statistically not
significant (p > 0.05). There were variations in
pattern of AST compared to the control, with a
rise in AST activity in group administered with
250 mg/kg though statistically not significant (p >
0.05). Slightly higher level of total and direct
bilirubin concentration were observed in all the
treated groups, but high level in direct bilirubin
concentration in highest dose group was found to
be statistically significant (p < 0.05) when
compared to the control. It was also observed
that methanol crude J. curcas leaf extract
administration produced slightly low level of total
protein in all the treated groups compared to the
control which was seen to depend on dose.
There was also low albumin level in all the
treated groups, the low levels in groups
administered with 100 mg/kg and 200 mg/kg
were statistically not significant, but that in group
given 250 mg/kg was found to be statistically
significant (p < 0.05) when compared to the
control group.

(Table 3) showed the effect of sub chronic
administration of J. curcas leaf extract on renal
function parameters in rats. It showed there was
significant higher levels of potassium and
creatinine at p < 0.05. High levels in potassium
concentration in all the treated groups when
compared to the control were observed, groups
given 200 mg/kg and 250 mg/kg were found to
be statistically significant when each was
compared to the control (p < 0.05). High levels
of creatinine in all the treated groups when
compared to the control group were also
observed, it was found to be statistically
significant (P < 0.05) in highest dose group when
compared to the control group and to the group
given 100 mg/kg. High level of urea was obtained
in all the treated groups though statistically not
significant. In present study, there was high level
of plasma sodium observed in all the treated
groups when compared to the control group, but
these were found to be statistically not significant
(p > 0.05) in all the treated groups. The study
also showed slightly low levels in serum
bicarbonate in groups administered with 100
mg/kg and 250 mg/kg when compared to the
control, group given 200 mg/kg showed high
level of bicarbonate when compared to the
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control, which gives variations not related to
dosage. Further, this study observed slightly high
level of serum chloride in groups administered
with 200 mg/kg and 250 mg/kg. There was
deviation in level of serum chloride in group
given 100 mg/kg which showed slight lower level.

Histopathological features of liver tissues of rats
treated with crude methanol leaf of J. curcas
(Fig. 1) showed mild toxic effect of the extract
when compared to the control, these changes
were seen to be dose dependent. As shown in
fig. 1, group administered with the highest dose
of 250 mg/kg of methanol crude concentrate of J.
curcas leaf showed greater effect.

Histological analyses of the kidney tissues of rats
treated with crude methanol leaf of J. curcas
(Fig. 2) showed a mild toxic effect in only the
highest dose group administered with 250 mg/kg
of the extract. The kidney of control
group showed normal glomeruli likewise the
kidneys of groups given 100 mg/kg and 200
mg/kg showed normal appearing glomerular
tubules and vesicles with no tubular necrosis,
and no interstitial inflammation. But the kidney of
group given 250 mg/kg showed mild
interstitial haemorrhage and vascular congestion
but glomeruli, tubules, vesicles all appeared
normal.

Fig. 3. Brine Shrimp Lethality Assay showing
survival after 24 hrs against concentration. KEY:
C: crude, F1: fraction number 1, F2: fraction
number 2. The crude methanol extract of
J. curcas leaf (C), fraction number one (F1), and
fraction number two (F2) showed good brine
shrimp larvicidal activity in present study.
Fraction 1 having higher activity followed by the
crude extract while fraction 2 has the lowest
larvicidal activity.

(Table 4) gives the number of shrimp nauplii that
survived after treatment with the crude, fraction 1
and fraction 2, their LCso as 109.07 pg/ml, 100
pg/ml and 883.26 pg/ml respectively. It also
gives the percentage mortality in Brine Shrimp
Lethality assay.

Tables 5a and 5b gives FTIR result for fraction 1
and fraction 2 in comparison with the
literature. Table 6a and 6b gives GC-MS
phytoconstituents characterization of partially
purified fraction 1 and fraction 2 of J. curcas
leaves extract.



Fig. 4a and b gives the mass fragmentation
pattern of compounds in Fractions 1 and 2 using
LC-MS results obtained from major peaks.

Table 1. Results of acute toxicity studies of
methanol crude extract of J. curcas on white

albino rats

Doses (mg/kg) Result
Phase |

10 0/3
100 0/3
1000 0/3
Phase Il

1400 0/1
1800 0/1
2200 0/1
2600 1/1
3000 1/1

LDso (oral) = 2391.65 mg/Kg.
3.2 Discussion

This study evaluated the acute toxicity of
methanol crude extract of J. curcas leaf by
determining the LDsgy. The oral LDsy obtained
(table 2) was consistent with previously
established LDs, of J. curcas leaf extract; the oral
LDso of 50% ethanol concentrate of J. curcas leaf
[33] and that of the aqueous leaf concentrate of
J. curcas leaf [34]. The lower LDsq value in this
study compared to that obtained by Shanti et al.
(2010) [33] and Dangambo et al. (2015) [34]
could be due to variations in degree of polarity of
solvents used which might have an effect on the
degree of solubility of constituents of J. curcas
leaf. With this LDs, value, the plant extract may
be considered as slightly toxic according to
Hodges and Sterner scale for toxicity
classification [35].

Table 2. Effect of sub chronic administration of
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From results of this study, it can be seen that rats
administered methanol crude extract of J. curcas
leaf for 28 days showed dose dependent slight
toxic effect in both hepato-renal toxicity indices.
Appraisal of liver function capacities utilizing
exploratory animals involves measurement of
different enzymes and metabolites and in
addition assessment of liver tissue design [36].
ALT, AST and ALP activity and serum
bilirubin level are to a great extent utilized as
most basic biochemical markers to assess
liver damage [37]. These enzymes are significant
and assume understood part in determination of
liver cytolysis and harm to the plasma layer of
the liver cells [38]. It has been reported in
several studies that whenever liver cells are
destroyed and liver enzymes are leaked into the
blood, enzyme activity in the plasma is
elevated [39]. This could be because of all over
production of the enzyme or an
adjustment by the liver to the effect of the plant
extract [40]. Variation in level of AST observed in
this study might have been as a result of AST not
only particularly found in the liver and can be
affected by other factors such as haemolysis
[41].

Total protein and total bilirubin are measured to
assay for the synthetic and excretory capacity of
the liver respectively [42]. An increased bilirubin
level is a sign of impedance of practical limit of
the liver, such major liver damage could lead to
rise in serum total and conjugated bilirubin level.
Additionally, it is observed that levels of serum
bilirubin are conversely identified with danger of
certain heart ailments [43,44].

The liver is the main producer of many of the
plasma proteins. The parenchyma cells are in
charge of production of albumin, fibrinogen, and

J. curcas leaf extract on liver function

parameters in rats

GP ALT AST ALP T.BIL. D.BIL. ALB TP
(U/L) (U/L) (IU/L) (umol/L) (umol/L) (g/dL) (g/dL)

I 25.28 122.27 48.37 8.53 4.39 2.86 6.99
+5.36 +8.23 +8.14% +2.66 +1.93? +0.31° +0.73

I 26.22 90.73 61.58 8.67 6.01 2.56 6.59
+8.97 +21.82 +11.52 +3.05 +1.09 +0.08 +0.53

i 29.19 106.81 56.40 9.93 6.72 2.53 6.44
+5.82 +19.48 +11.43° +3.08 +2.26 +016 +0.15

\Y, 37.37 138.96 180.07 16.35 12.76 1.75 6.30
+10.74 +31.95 +74.93%° +4.00 +3.542 +0.47°2 +0.33

Normal, II: Treated with 100mg/kg, Ill: Treated with 200 mg/kg, IV: Treated with 250 mg/kg mean + SEM (n= 4
rats/ group). Values with the same superscripts within columns are significantly different at p<0.05
Key: ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, ALP: Alkaline phosphatase, TB: Total
bilirubin, DB: Direct bilirubin, ALB: Albumin, and TP: Total protein.



Table 3. Effect of sub chronic administration of
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J. curcas leaf extract on renal function

parameters in rats

GP K* Urea cr Na® HCO4 Creat.
mmol/L) (mmol/L) (mmol/L) (mEg/L) (mmol/L) (mg/dL)
| 10.06 9.04 189.18 73.08 375.60 1.22
+0.54% +0.18 +14.21 +13.07 +22.04 +0.38%
Il 13.97 9.43 175.25 107.73 281.94 1.68
+1.08 +0.34 +3.45 +44.33 +78.17 +0.40°
I 14.68 9.48 223.11 112.00 420.17 2.45
+1.26% +0.44 +41.13 +20.46 +10.10 +0.75
v 15.29 9.83 240.42 143.55 285.71 3.32
+2.02° +0.36 +33.68 +10.08 +92.51 +0.50%

I: Normal, II: Treated with 100 mg/kg, IlI: Treated with 200 mg/kg, IV: Treated with 250 mg/kg
Values are expressed as mean + SEM (n= 4 rats/ group). Values with the same superscripts within columns are
significantly different at p<0.05. Key: K+: Potassium, Cl-: Chloride, Na+: Sodium, HCO3-: Bicarbonate, and Creat:
Creatinine

Fig. 1. Histopathological features of liver tissues
J. curcas showing dose dependent mild toxic effect

of rats treated with crude methanol leaf of
of the extract

KEY: I: Normal mag x 100, II: Treated with 100 mg/kg, ll: Treated with 200 mg/kg, IV: Treated with 250 mg/kg
The arrows indicate inflammation at portal triad by the aggregation of cells

other coagulation factors and most of the alpha
and beta globulins. Total protein is the
aggregation of albumin (60%) and globulins in
the serum, a decrease in the concentration of
serum total protein may show hindrance of
protein synthesis [45]. The total protein produced
by the liver which is mainly albumin is required
by the body to battle diseases and perform
different capacities, reduction in such levels
might indicate liver damage or diseases. Albumin

is a useful indicator of hepatic capacity since liver
is the major source of albumin [46]. The extract
used in this study might have inhibited the
production of some proteins, hence resulting in
decrease in the serum total protein. Generally,
low protein level results when there is major liver
injury, but evaluation of serum albumin is mainly
preferred to establish the synthetic capacity of
the liver [47]. The levels of albumin, globulin and
bilirubin in the serum can give the state of the



liver and can also be used to obtain different
types of liver injury [40]. This study indicates that
sub-chronic administration of J. curcas leaf
extract showed mild toxic inflammatory effect on
liver cells which was dependent on dose. The
ordered lipid bilayer of the plasma membrane
might have been disrupted which resulted in
release of the enzymes to the extracellular fluid,
the serum and this was in agreement to the
histological studies obtained.
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Urea is the significant nitrogen containing
metabolic  result of protein  catabolism
[48]. Higher level of urea is an indication
that the extract might have affected the
clearance capability of the kidney. The major
source of creatinine in the body is a high
energy compound known as creatine-phosphate
when hydrolysed. Creatinine has been
accounted for to be a marker of renal capacity
with elevated level regularly taken as a sign of

Fig. 2. Histopathological features of Kidney tissue

of J. curcas showing effect of the extract only in the highest
I: Normal mag x 100, II: Treated with 100mg/kg, IlI: Treated with 200 mg/kg, IV: Treated with 250 mg/kg

KEY:

s of rats treated with crude methanol leaf of
dose group (250 mg /kg)

The arrows indicate vascular congestion and interstitial haemorrhage

Table 4. The number of shrimp nauplii that survived

after treating with the crude, F1 and F2

and the percentage mortality in Brine Shrimp Lethal ity Assay
Sample Concent ration Initial Replica Survival Total % LCso
(ng/ml) after 24hrs death Mortality (pg/ml)
Crude 1000 10 3 00,00,00 30 100
100 10 3 07,05,05 13 43.33 109.07
10 10 3 10,09,10 01 3.33
F1 1000 10 3 00,00,00 30 100
100 10 3 06,04,05 15 50 100
10 10 3 09,10,08 03 10.0
Fa 1000 10 3 04,04,05 17 56.67
100 10 3 08,09,08 05 16.67 883.260
10 10 3 10,09,10 01 3.33

KEY: C: Crude, F1: Fraction number 1, F2: Fraction number 2.
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Survival after 24 hours
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m 1000 pg/ml)
m 100[pg/ml)

® 10§ pag//ml)

Control Crude

F1 F2

Groups

Fig. 3. Brine Shrimp Lethality Assay showing survi

val after 24 hrs against concentration

KEY: C: Crude, F1: Fraction number 1, F2: Fraction number 2
C is the crude methanol extract, F1 is fraction 1 and F2 is fraction 2. These fractions were obtained from the
crude.

Table 5a. FTIR result for the fraction F1 in compar
result for the fraction F2 in comparison with the |

ison with the literature, (b) Table 5b: FTI R
iterature

(a) Literature value (cm-1)

F1 value (cm-1)

Proba ble functional group

3400-2400 3363
3000-2850 2963
3000-2850 2922
1725-1705 1721
1690-1640 1655

R-C-OH (Carboxylic acid)
C-H (Alkanes)
C-H (Alkanes)
R-C-OH (Carboxylic acid)
C=C (Olefine)

(b) Literature value (cm-1)

F2 value (cm-1)

Probable functional group

3400-3200 3275
3000-2850 2925
1680-1630 1655
1640-1550 1607
1450-1375 1376

O-H (H-bonded)
C-H (Alkanes)
C=C (Alkenes)
C-C (Alkenes)
CHaz(Alkanes)

muscular dystrophy. Creatinine is not mainly
found in red blood cells, hence not affected by
haemolysis and is also not affected by liver
diseases [49].

Potassium ions assume a vital role in the
route in which nerve driving forces are spread
along the nerve cells and transmitted to receptor
cells. The sodium pump keeps up the
intracellular K™ level of 140 mM as against the
extracellular K™ level of 5 mM [50]. Higher net
endogenous acid creation in view of biomarkers
(urea nitrogen and potassium) was humbly
connected with speedier endless kidney iliness
progression [51].

Hypernatraemia indicates a deficiency of water in
connection to the body's sodium stores. It
can also result from net water loss or
hypertonic sodium gain. Managed
hypernatraemia can happen just when thirst
or access to water is impeded [52].
Saima et al. [53] reported that excessive loss of
water caused by lessened repletion of liquids is
indicated in hypernatraemia. A marginally
however essential ascent in serum chloride level
with no adjustment in anion gap, occurs ahead of
chronic renal impairment. Patients with low
benchmark serum bicarbonate level bear a
somewhat higher danger of a composite
renal result [54]. Low serum bicarbonate level is



a free indicator of kidney work decline and
mortality in patients with endless kidney ailment
[55].

Higher serum chloride concentration may be
seen in dehydration, hyperventilation, congestive
heart valve, and prostatic or other types of
urinary obstruction [56]. Variations seen in;
chloride and bicarbonate in present study
might be due to differences in weight of rats and
doses of extract used. It may also be linked to
physiological variation of experimental animals
among the groups. As the kidney have significant
role in the removal of metabolic by-products
and in maintenance of intracellular fluid volume,
electrolyte composition and acid — base balance,
the functional capacity of the kidney is important
to total body homeostasis [57]. Renal
function tests are used either to show the
presence or absence of injury to the kidney, or to
ascertain the normal functioning capacity of
different parts of the functioning unit, nephron
[58].
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In this study, effect on the liver may be due to
damage to the hepatocytes by the extract though
mildly observed. From the histological evaluation
of the kidney of treated rats when compared to
the liver, milder effect on the kidney compared to
the liver might be attributed to the fact that the
liver is the major target organ affected when
exposed to toxic substances after being
absorbed in the intestines and metabolised to
other products [59]. Toxicity of a drug/xenobiotic
can be linked to the level of injury on the
organ/tissues to a reasonable extent [60].
Histological examination of tissues could be used
as supportive proof to enzyme studies towards
uncovering any injury to the normal architecture
of the tissue cells [61]. The liver and kidney were
used for histological analyses in light of the fact
that they are part of the essential organs
primarily influenced by metabolic reaction due to
toxicant [62]. The provocative invasion showed
by the kidney might be because of accumulation
of immune complexes most likely created by
these compounds.

Table 6a. GC-MS phytoconstituents characterization o f partially purified fraction 1 of  J. curcas
leaves extract
No RT Name of Compound MF MW Area % m/z
(g/mol)
1 17.423 Nonane, 3-methyl- CioH» 142.286 2.50 57
2 18.230 Carbonic acid, nonyl vinyl ester  C1,H2,03 214.305 4,79 43
3 20.410 Dodecane, 2,6,10-trimethyl- CisHzo 212.421 10.17 71
4 21.057 Tetradecane CiaH3o 198.394 6.12 57
5 21.887 Naphthalene, 2,7-dimethyl- CioHip 156.228 6.97 156
6 22.722 Hexadecane CieHza 226.448 2.76 57
7 27.197 Benzene, (1-butyloctyl)- CigHzo 246.438 1.98 91
8 29.394 Benzene, (1-pentylheptyl)- CigHso 246.438 2.78 91
9 29.520 Benzene, (1-butyloctyl)- CisHzo 246.438 2.49 91
10 29.800 1,5-Decadiyne CioHua 134.222 1.98 91
11 30.778 Cyclopentane, butyl- CgyHig 126.243 2.05 69
12 31.768 1-Chloroundecane C11H23Cl 190.755 2.26 41
13 33.674 Hexadecanoic acid, methyl C17H3.0, 228.42 23.48 74
ester
14 35.018 2-Pentadecanol CisH3,0 426.729 2.76 43
15 35.654 1-Hexacosanol CsH540 382.717 3.53 43
16. 37.199 6-Octadecenoic acid, methyl C19H3602 296.495 9.93 41
ester, (2)-
17 37.679 Heptadecanoic acid, 16-methyl-  C;9H350; 298.511 6.65 87
,methyl ester
18 44.294 n-Hexadecanoic acid Ci6H320, 256.43 3.25 43
19. 44711 Oleic Acid C1gH340, 282.468 3.54 47

RT: Retention Time, MF: Molecular formular, MW: Molecular weight, m/z: mass to charge.
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(b) Table 6b. GC-MS phytoconstituents characterizati
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on of partially purified fraction F2 of

J. curcas leaves extract

No RT Name of compound MF MW Area% m/z
(g/mol)
1 5.138  13-Octadecenal, (2)- CigH3.0, 266.469 1.21 41
2 38.537 Dodecanoic acid, 1,2,3-propanetriy | ester  CzgH740¢ 639.015 13.34 57
3 40.649 Dodecanoic acid, 1,2,3-propanetriy | ester  C39H7405¢ 639.015 62.33 57
4 42.371 Lauric anhydride Co4H4603 382.629 23.13 180
RT: Retention Time, MF: Molecular formular, MW: Molecular weight, m/z: mass to charge.
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From the result obtained, the level of lethality
was proportionate to the strength of extract /
fraction used. The LCsy obtained for the
methanol crude extract of J. curcas is
consistent with the oral LDs, of the same
extract that was obtained in this study; both
results showed that the crude extract is slightly
toxic.

Result of FTIR for fraction 1 indicates an
agreement with what was obtained in the
fraction’s LC-MS results likewise that of Fraction
2. GC-MS results revealed that fraction 1 showed
presence of more compounds than Fraction 2.
Both benzene and fatty alcohols present in
Fraction 1 were reported to have toxic effect on
cells. After ingestion or inward breath of
benzene, it targets organs including: liver,
kidney, heart, brain. Benzene is metabolized
majorly in the liver by Cyt P450 mutifunctional
oxygenase framework, it also causes haemato-
toxicity through its phenolic metabolites. Liver
microsomes assume critical role in
biotransformation of benzene [63]. Fatty alcohols
were also reported to have harmful impact on
cells [64]. LC-MS results of this study was in
agreement with the molecular ion obtained from
the three major peaks in LC-MS, mass
fragmentation pattern from LC-MS and the
functional groups in the FTIR of the fraction (F1).
Also, these three pentacyclic triterpenes,
betulinic acid from lupane type, oleanolic acid
from oleane type and ursolic acid from ursane
type triterpenes were seen in the ethyl acetate
partition of dried methanol extract of aerial parts
of Euphorbia microsciadia (Euphorbiaceae) [65],
J. curcas and this plant belong to the same
family.

Triterpenes are a category of natural products
discovered particularly in plants. The triterpene

acids display critical organic and
pharmacological roles, including anti-
inflammatory, antimicrobial, antiviral, cytotoxic

and cardiovascular effects [66]. Triterpenoids
have been accounted for in an assortment of
basic European plants and organic products [67].
Uric acid (3B-hydroxyurs-12-en-28-oic) is a
pentacyclic triterpene and a phytosterol.
Triterpenes are to a great extent obtained from
vegetables oils, vegetarian foods, medicinal
herbs, cereals, and fruits. They are viewed as
normal segments of human diets [68]. The
naturally occurring pentacyclic triterpenoid,
betulinic acid has been shown appeared to have
hostile to tumour action and conquer resistance
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by actuating apoptosis in an assortment of
human malignancy. Its specific cytotoxicity
against malignancy was first depicted on human
melanoma both in vitro and in vivo. Curiously,
betulinic acid has additionally been effectively
connected in vitro in adolescence malignancy,
namely medulloblastoma, glioblastoma,
neuroblastoma, and leukaemia. Aggregated test
prove demonstrates that betulinic acid causes
particular morphological changes in touchy cells,
for example, cell shrinkage, DNA fragmentation,
nuclear condensation [69]. From natural purpose

of view, the most imperative triterpenoid
structures are ursane, oleane, lupane, and
dammarane-euphane. Uric acid has been

appeared to show different pharmacological
activities under in vitro and in vivo conditions.
This ubiquitous pentacyclic triterpene has been

researched for its anti-inflammatory,
hepatoprotective, analgesic, antimicrobial,
antimycotic,  virostatic, immunomodulatory,

diveretic, anti- spasmodic, anti-atherosclerotic,
anti-tumor and anti HIV activity [70-72].

4. CONCLUSION

In conclusion, in vivo and in vitro toxicity of
methanol extract of J. curcas at acute and sub-
chronic level showed mild toxicity of the extract
due to numerous phytochemicals in the extract
which were characterized in this study.
Therefore, use of crude extract of J. curcas leaf
for medicinal purposes should be with care.
However, this study could not isolate the toxic
compounds. Further studies is recommended to
isolate these compound(s), this will aid to
maximize use of the extract for numerous
medicinal applications such as anti-plasmodial,
anti-oxidant, anti-inflammatory, anti-cancer, anti-
diarrheal, coagulative, anti-leukaemic, anti-
microbial and antihyperglycaemic properties
among others.
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