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Abstract: Objective: Jatropha mollissima is one of the most valuable medicinal plants used for the treatment of
hepatic disorders. It is evident that 500 mg/kg of sodium valproate causes the hepatotoxicity, ototoxicity, gastro-
toxicity, bone marrow suppression, and inflammation. This study was designed to explore the medicinal uses of
Jatropha mollissima in hepatic disorders. Methods: Hepatotoxicity was induced in Wister albino rats by injecting
sodium valproate at the rate of 500 mg/kg once daily for fourteen days. Six male rats, each weighing 220-270 g,
were placed into four separate groups for the study. The first group was treated with normal saline. Treatment of
the second group was carried out by SVP for four days consecutively together with saline for three weeks. Group
three and four were treated with sodium valproate and Jm hydroalcoholic extract applied in the concentrations of
the 200 mg/kg and 400 mg/kg for the period of the three weeks. Phytochemical screening and HPLC analysis were
conducted to identify the phytochemical nature and polyphenols in extract, respectively. DPPH, SOD, and NO tests
were performed to measure the antioxidant activity. Results: With the initial dose of treatments to rats, anatomic,
physiological, or histopathologic abnormalities were detected. After three weeks, extract of Jatropha mollissima was
used to treat the valproic acid-induced hepatotoxicity (P < 0.05). Conclusion: It was concluded that sodium valproate
(SVP) and Jm extract were administered together. The hepatoprotective effects were extraordinarily high, with high
concentrations of 400 mg/kg.
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Introduction genicity and liver cirrhosis [4]. SVP causes fatal
liver injuries among patients under chemother-
apy [5]. Some people have noticed changes in

their triglycerides and cholesterol levels be-

Sodium valproate (SVP) is used as a chemical
for controlling infections caused by bipolar dis-

orders. In rats, pentylenetetrazol-induced sei-
zures were effectively avoided by sodium val-
proate [1, 2]. As an antiepileptic, SVP is used
around the world for the treatment of epilepsy
and seizures in children and adults [3]. SVP
(sodium valproate) side effects include terato-

cause of the negative consequences of SVP [6].

Biochemical reactions occurring through beta
acid oxidation inhibition, gluconeogenesis, and
urea synthesis are correlated with sodium val-
proate in the rat hepatocytes [7]. The micro-
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vesicular ketoacidosis of 500-750 mg/kg of
SVP is consistent with a substantial dose of
SVP. These effects are induced by depressed
protein synthesis through mitochondrial dam-
age, which inhibit fatty acid oxidation and
increases the liver mobilization from fat depot
sites [8]. Flavonoids are naturally occurring
antioxidants and anti-inflammatory compounds
in plants. For treating and preventing many dis-
eases, antioxidants serve a crucial role in
decreasing oxidative damage to tissues [9]. The
hepatoprotective medicament vegetables are
observed as an antioxidant characteristic of fla-
vonoids and a propensity to defend the mem-
brane [10, 11]. Plants are a natural source of
antioxidants and are used to reduce the oxida-
tive stress. Plants contain antioxidants and are
used in therapeutic research because of their
ability to alleviate oxidative stress [12, 13].

Jatropha L. family (Euphorbiaceae) and its sub-
species Crotonoideae and Jatropheae are com-
prised of over 300 species and are widely dis-
persed throughout the tropical areas of Asia
and the United States. The name Jatropha was
obtained from the Greek words “jatros” (spe-
cialist) and “trophe” (food), which conceivably
corresponded with therapeutic qualities of
plants from this family [14]. The species
Jatropha were used to treat various infectious
diseases. Different types of Jatropha species,
their medicines, chemical components, and
bioactivities have been screened for use as
medical plants. Curcas, J elliptica, and mollis-
sima, have been approved for the treatment of
infectious disorders [15]. J. mollissima is uti-
lized as antiophyte [16-18] and anti-inflamma-
tory [19] remedies, healing [17], and veterinary
vermifuge [16]. It cures kidney diseases and
loss of appetite [17]. Jatropha species showed
the antioxidant [20], antimicrobial [21], and
anthelmintic actions [22].

Some plants have demonstrated SVP-induced
hepatotoxicity, but no approved drug exists to
restore hepatocyte after SVP damage. There is
no evidence to support its use as a liver-protec-
tive agent. Jatropha mollissima hepatoprotec-
tive properties were evaluated in Wistar albino
rats exposed to sodium valproate-induced oxi-
dative stress in this study.

Materials and methods

Chemicals

Sodium valproate, 2,2-diphenyl, 1-picrylhydra-
zle, formalin, ketamine, and xylazine were pur-
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chased from Prix lab Lahore, Pakistan. Ethanol
(99.2% pure) was acquired from Lahore La-
boratory Chemicals in Pakistan. All chemicals
employed in this investigation were of high
quality.

Sources and preparation of plant extract

The Jatropha mollissima was procured from the
Multan, Pakistan, market. A specialist taxono-
mist helped authenticate the plant using the
voucher number. (R.R. Stewart FW. Pak.725/
16) as a point of reference. A powder form of
the Jm plant was obtained by putting the plant
material into the blender’'s shade for fifteen
days. The powdered Jm plant was dissolved to
hydroalcoholic solvent for nine days in 4 L col-
ored airtight containers. The extract of J.
mollissima was kept in a refrigerator (-4°C) [23,
24].

Animals

Male Wistar albino rats weighing 220-270 g
were supplied by the Pharmacology Research
Laboratory, Muhammad Institute of Medical
and Allied Sciences, Multan. They housed the
animals in polycarbonate cages filled with raw
dust that was replaced every three days. Under
authorization no MIMAS/03-16/34059, experi-
ments were carried out after receiving appro-
val from the Ethical Committee of Muhammad
Institute of Medical and Allied Sciences,
Multan, Pakistan’s and in accordance to the
National Research Council [24, 25].

Experimental design

The rats were separated into four groups of six
each. Each group consisting of six rats. For the
twenty-one days of the experiment, partici-
pants in Group 1 were administered a placebo.
This sterile saline was administered orally.
Group 1 served as the control group. Rats in
Group 2 (hepatotoxicity) received SVP in a 500
mg/kg intraperitoneal injection for four con-
secutive days and normal saline until the twen-
ty-first day of the study. Group 3 rats received
SVP at the rate of 500 mg/kg i.p for four con-
secutive days and Jm 200 mg/kg for three
weeks. Group 4 rats received SVP at the rate of
500 mg/kg i.p for four consecutive days and
Jm 400 mg/kg for three weeks.

Prior to the experiment, the livers were weighed
after they were slaughtered. At zero, seven, and
twenty-one days, each experimental rat blood
samples were taken and centrifuged at 2300
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rpm to extract the serum for the analysis of liver
biomarkers [26, 27].

Screening of phytoconstituent

The phytoconstituents evaluation was evaluat-
ed by using the standardized methodology for
the identification of bioactive substances and
active chemicals found in the hydroalcoholic
extract of Jatropha mollissima [28, 29].

HPLC analysis

Following the USP and ICH criteria for pheno-
lic acids and polyphenols, HPLC (High Per-
formance liquid chromatography) analysis was
performed [30]. The polyphenols were identi-
fied using a 280 nm wavelength. HPLC analysis
was performed by using the Ultimate 3000 lig-
uid chromatography system, including a 5 cm
flow cell DAD and Chromeleon system manage-
ment. An amount of 30 mg of dry methanol
and a 25 mm mobile phase solvent extract
were dissolved separately. Membrane filtering
of the sample solution was performed prior to
injection into the HPLC apparatus (methanol:
0.5% acetic acid in water: 1.9). Each sample
was run for 105 minutes through a High-
performance Liquid Chromatography (HPLC)
examination utilizing methanol and acetic acid
solutions as the mobile solvents. Each stan-
dard was recorded and saved in the HPLC
spectrum library. The HPLC standard library
was used to compare the retention duration
and spectrum of unknown substances to de-
termine the identification criteria for Jatropha
mollissima chemicals. The phenolic acids and
flavonoids in the extracts were measured by
placing spikes on the calibration graph against
the standard control sample. Three separate
data assessments were conducted. The results
are shown as a standard error means for each.

Acute toxicity test

An acute toxicity test was performed by follow-
ing the OECD guidelines. Twenty-four rats were
divided into six groups of four rats each. They
were deprived of food for 24 hours before
receiving doses of 500, 1000, 1500, 2000,
2500, and 3000 mg/kg orally. For fourteen
days of taking the J. mollissima, the rats were
inspected for jerkiness, tiredness, and death
[31].
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DPPH assay

Antioxidant activity was measured by DPPH
(2,2-Diphenyl-1-picrylhydrazyl) method [32].
The ethanolic extract of leaves was diluted to
1500 and 3000 parts per million (ppm) and
0.5 mL DPPH solution was added to 1 ml of
each sample. The absorbance of the solution
was measured at 517 nm by using the spectro-
photometer. Ascorbic acid was used as a stan-
dard in all three investigations. All samples
were tested three times and the mean value
was calculated.

Biochemical analyses

Various parameters were determined by
screening blood samples. A standard kit was
used to quantify liver biomarkers levels in
blood samples to assess the severity of liver
damage.

Estimation of alkaline phosphatase: ALP re-
agent kit was supplied from Merck to measure
the enzyme activity (Darmstadt, Germany). 8
ml of BUF was added into the reaction mixture:
Diethanolamine buffer (PH 10.35-0.2) 1.25-
0.625 mmol/liter and magnesium chloride
0.625-0.75 mmol/I were mixed together [28,
33]. In cuvettes, pipette 20 ul sample and
1000 pl working reagent measured at a tem-
perature of 25°C at a wavelength of 420 nm.

Estimation of alanine transaminase: ALT
(Alanine Transaminase) reagent kit was pur-
chased from Merck to measure the alanine
transaminase activity (Darmstadt, Germany). A
mixture of 8 ml of TRIS buffer (PH 7.4) with 2
ml of substrate i.e., 2-oxoglutarate, NADH, and
sodium azide 0.095 percent into an 8 ml of
buffer; and mixed completely. After three min-
utes of mixing the reaction mixture, the absor-
bance was measured by using the spectropho-
tometer at wavelength 340 nm.

Estimation of aspartate aminotransferase: AST
reagent kit was supplied from Merck to mea-
sure the aspartate aminotransferase activity
(Darmstadt, Germany). A mixture of 2-oxogluta-
rate (60 mmol/l), NADH (0.9 mg/l), and so-
dium azide (0.095 percent) was added to an 8
ml of buffer (TRIS buffer (PH 7.9) 100 mmol/I,
L-aspartate (300 mmol/l), and LDH > 1.13
ku/I MDH > 0.75 ku/I in combination with sodi-
um azide (0.095 percent). After three minutes
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Table 1. Phytoconstituents in extract of the
Jatropha mollissima

Serial No Test Ethanolic Extract
1 Flavonoids Present
2 Phenols Present
3 Tannins Present
4 Saponins Present
5 Triterpenoids Absent
6 Steroids Absent
7 Anthrocyanins Absent

of mixing the reaction mixture, the absorbance
was measured by using the spectrophotometer
at wavelength 334 nm [34].

Estimation of albumin: Aloumin was estimated
by adding 10 pl of sample into 1000 pl of
reagent, i.e., citrate buffer (PH 4.2) 30 mmol/I
and Bromo-cresol green 260 mole/I at a wave-
length of 546 nm and a temperature of 20-
25°C for the measurement of albumin [35, 36].

Estimation of total bilirubin: Total bilirubin was
measured by following the method by Sazuki et
al. [36]. A mixture of 1000 pl of TBR (sulphanilic
acid, hydrochloric acid, caffeine (accelerator),
sodium benzoate 420 mmol/l, and sodium
nitrite) in 1 drop of TNR (T-Nitrate Reagent) and
incubated them for 5 minutes. The assay
results were compared to the standard curve.
1000 ul of TBR (Total bilirubin reagent) pipette
was incubated in cuvettes for 5 minutes [36].

Estimation of direct bilirubin: Total bilirubin was
estimated by the method described in previous
studies [36]. Sulphanilic acid and hydrochloric
acid (HCL) 300 mmol/I was mixed with 1000 pl
of DBR and pipetted into 1 drop of DNR (direct
nitrite reagent) for the samples and 1000 ul for
the sample blank. Within two minutes, pipette
100 ul of sample into cuvettes for both the
sample and the sample blank and incubated
for 5 minutes at room temperature. The absor-
bance was measured by a spectrophotometer
at wavelength 546 nm.

Histopathological analysis

The livers of rats were dissected under general
anesthesia and studied for histopathological
purposes. To preserve the liver tissue, it was
immersed in a 10% formalin solution before
being covered with paraffin. Hematoxylin-eosin
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was used to stain these samples [28]. SVP’s
influence on the cellular architecture of the liver
was evaluated using microscopy on hepatic tis-
sue from several groups, alone and in combina-
tion with three groups treated with J. mollissi-
ma. A compound microscope coupled to a cam-
era LCD was used to acquire micro-images [37,
38].

Statistical analysis

A one-way analysis of variance (ANOVA) was
used, followed by a Bonferroni’s all-mean post
hoc analysis, to conduct the statistical analysis
by using Graph Prism Pad. The significance
level was set at P < 0.05. The Mean S.E.M. was
used to represent the data.

Results

Phytochemical screening and antioxidant ac-
tivity

The phytochemical analysis revealed the pres-
ence of numerous constituents in the hydroal-
coholic extract of Jatropha mollissima (Table
1). A hydroalcoholic extract of Jm at a concen-
tration of 1500 g/mL was found to have the
highest DPPH level (85.60%). The highest
reducing power (79.93%) in various antioxidant
experiments; NO (Nitric oxide), H,0, (Hydrogen
peroxide), and SOD (superoxide dismutase)
were found to have a 96.43, 90.62, and
76.20% inhibition respectively. As shown in
Table 2, antioxidant activity was measured
using a wide variety of assays.

HPLC analysis

The HPLC analysis showed the presence of dif-
ferent phytoconstituents in various quantities
at 280 nm wavelength (Figure 1).

Acute toxicity test

There were no convulsions, drowsiness, intoler-
ance, or inflammation in male or female rats at
a dose of up to 3000 mg/kg.

Relative organs weight: Rats were adminis-
tered the dose of 3000 mg/kg concentrations
of Jm, and the average relative organ weights
were calculated. Relative weight differences
between the control and treatment groups
were insignificant in terms of kidney, liver,
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Table 2. Findings of various tests on the antioxidant activity of J. mollissima plant extract

Extract Inhibition

Standard Inhibition

Concentrati | i i

oncentration (W&/ml) oy, Reducing H,0, SoD DPPH MedUC€ o Lo sop
power power

1500 85.60 79.93 9643 90.62 7620 9826 7992 964 9516 93.62

3000 9120 8153 9656 92.65 81.34 92.28 86.39 8525 97.28 95.82

DPPH: 2,2-Diphenyl-1-picrylhydrazyl; SOD: superoxide dismutase; NO: Nitric oxide; H,0,: Hydrogen peroxide.

: st WVL: 280nm
’,} Jatropha mollissima 1= Gallic acid
1 2= Quercetin
*; 3=Rutin
'.: 3 . 4= P}wga!lol '
b 5=Mandelic acid
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Figure 1. HPLC chromatogram of Jatropha mollissima extract shows rutin, quercetin, mandelic acid, and some oth-

ers.

heart, lungs, stomach, and spleen weight
(Table 3).

Effect of Jm on B.W (body weight) of SVP
treated rats

For a period of three weeks, disparities in body
weight were observed in all groups on days
zero, seven, and twenty-one (Table 4). At day
“zero”, there was no significant difference in
weight between any of the groups (P > 0.05). It
was shown that the weight of the control gro-
ups was significantly greater on daysseven and
twenty-one. On day seven and twenty-one, a
substantial weight gain was seen for those in
the SVP-treated group when compared to the
control groups weight on day zero. After seven
and twenty-one days, the B.W of the SVP + Jm?
(200 mg/kg) and SVP + Jm® (400 mg/kg) treat-
ed animal groups was significantly lower than
that of the SVP treated group.
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Effect of Jm extracts on ALT and AST of SVP
induced rats

Table 5 shows the impact of Jm extracts on
AST and ALT levels in SVP-treated rats.
Co-administration of SVP and Jm at a rate of
400 mg/kg resulted in a decrease in ALT and
AST levels. Sodium valproate elevated AST and
ALT levels in rats, but when provided with plant
extract at different doses it lowered AST and
ALT levels at the doses of 200 and 400 mg/
kg. The 400 mg/kg dose rate of SVP + Jm® and
SVP + Jm® was found to be more efficacious
than 200 mg/kg dose rate.

Effect of Jm on SDB and total bilirubin in SVP-
treated rats

Table 6 illustrates that Jm plant extract has a
significant effect on serum direct bilirubin and
total bilirubin in SVP-induced rats at zero, seven

Am J Transl Res 2022;14(10):7178-7188
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Table 3. The effect of Jatropha mollissima hydroalcoholic

extract on the weight of main organs of the rats

SVP + JmP at dose rates of 200 and
400 mg/kg reduced these parame-

ters. The 400 mg/kg dose rate of

Treatment Control Group Treatment group SVP + Jm? and SVP + Jm® f d
meé an mP° was foun
1 k k o

500 mg/kg 3000 meg/kg to be more efficacious than the 200
Stomach 1.4 +0.44 1.3 +0.53 1.5+ 0.56 mg/kg dose rate.
Heart 0.86 + 0.46 0.84 +£0.73 0.85+0.76
Liver 4.93 +0.69 6.39 + 0.69 6.89 + 0.72 Effect of Jm on albumin and ALP in
Kidney 5.34 £ 0.53 49071 4.7 £0.64 SVP-treated rats
Spleen 163+049 213056  1.69+052 Table 7 demostrates that ALP and
Lung 1.16 + 0.73 1.96 + 0.54 2.32 +0.65 albumin |eVe|S in SVP_treated rats

Organ/bodyweight (%). Mean + SEM values (n=5).

Table 4. Jatropha mollissima’s effect on B.W of rats treated

as a result of Jm hepatoprotective
effects. Albumin and ALP levels
were higher in SVP-treated rats.
Animals treated with 400 mg/kg of

with SVP SVP + Jm had lower albumin and
Groups Observation (day) ALP levels at zero, seven, and twen-
0 7t 27t ty-one days in comparsion with rats
B.W (g) having SVP alone.
+ + * + *
Control 235:84 245 £ 8.3(") 320+ 7.4(%) Histopathological effects of Jm ex-
SVP 248 + 7.8 322 + 7.0(*) 336 + 7.4(*) tract in SVP-treated rats
SVP + Jm? 255+ 8.4 294 + 7.9(&) 283 + 7.8(&)
SVP + JmP 289 + 10.8 240 + 7.7(#) 304 + 10.6(#) SVP-treated rats were administered

Mean + SEM (n=6), where SVP is sodium valproate (500 mg/kg i.p), SVP
+ Jm? is sodium valproate + Jatropha mollissima extract (200 mg/kg/21
days), SVP + Jm® is sodium valproate + Jatropha mollissima extract (400
mg/kg/21 days). *Indicates P < 0.05 vs normal. &P < 0.05 shows vs SVP.
#P < 0.05 Indicates SVP + Jatropha mollissima on corresponding days.

Table 5. Jatropha mollissima’s effect on AST
and ALT of SVP-treated rats

Observation (day)

Groups
UD O 7th 215t
AST (u/L)
Control 81+6.1 75+4.3 69+5.1

SVP 63+5.5 180+ 11(*) 171 6.4(*)
SVP+Jm* 71+7.8 137 +11(&) 140 +5.6(&
(

)
SVP+Jm® 69+84 25+12(#) 116+ 6.0(#)

ALT (u/L)
Control 30+43 41+6.2 35+35
SVP 28+3.5 98+4.9(*) 97 +8.9(*)

SVP+Jm® 23+3.6 74+6.3(& 70x4.2(&)
SVP+Jm® 30+3.0 60+6.9(#) 58+ 6.0(#)

Mean + SEM (n=6), where SVP is sodium valproate (500
mg/kg i.p), SVP + Jm? is sodium valproate + Jatropha mollis-
sima extract (200 mg/kg/21 days), SVP + JmP is sodium
valproate + Jatropha mollissima extract (400 mg/kg/21
days). *Indicates P < 0.05 vs normal. &P < 0.05 shows vs
SVP. #P < 0.05 Indicates SVP + Jatropha mollissima on cor-
responding days.

and twenty-one days of dosing. A sodium val-
proate treatment resulted in a rise in SDB and
TBR. Administration of tandemof SVP + Jm? and
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Jm extracts, and the histopathologi-
cal results are shown in Figure 2.
H&E staining was performed to
investigate the histopathological
effects of Jm plant extract. A uni-
form structure was found in the nor-
mal liver. In the group that received SVP, rancid-
ity was found to be related with substantial
hepatic cell damage and liver blockage. There
were a few regenerating hepatocytes in the
200 and 400 mg/kg doses of SVP and Jm,
including the sinusoidal congestion and scat-
tered inflammatory mononuclear cells, when
the two doses were combined.

Discussion

The hydroalcoholic extract of Jm was investi-
gated to explore its hepatoprotective proper-
ties on SVP-induced hepatotoxicity in albino
Wistar rats. Liver injuries are mainly caused
by certain environmental and genetic factors
[39, 40]. Excessive use of some medicines
increased the lipid peroxidation and metabo-
lite level in cells and tissues that promotes the
production of reactive oxygen species (ROS)
[441]. Various medicinal plants possess antioxi-
dants and play significant roles in controlling
the oxidative stress faced by cells, aiding in the
healing of liver damage.

Previous studies showed that administration of
SVP to rats causes a variety of physiological

Am J Transl Res 2022;14(10):7178-7188
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Table 6. Effect of hydroalcoholic extracts of Jatropha mollis-
sima on SDB and TBR of SVP-treated rats

Observation (day)

Groups o _~ ot

SDB (mg/dl)
Control 0.11+0.035 0.19 £ 0.023 0.16 £ 0.041
SVP 0.15+0.029 0.63 £0.048(*) 0.58 +0.060(*)
SVP+Jm? 0.18 +0.022 0.53 + 0.051(&) 0.45 + 0.057 (&)
SVP+JmP 0.14 +0.031 0.47 £ 0.052(#) 0.37 +0.049 (#)

TBR (mg/dl)
Control 0.39+£0.050 0.43+0.029 0.46 £ 0.044
SVP 0.42 +0.041 0.94 + 0.031(*) 0.87 + 0.044(*)
SVP+Jm# 0.43+0.046 0.81+0.028(&) 0.70 £ 0.038(&)
SVP +Jm° 0.37 £0.053 0.75 £ 0.029(#) 0.62 + 0.023(#)

Mean + SEM (n=6), where SVP is sodium valproate (500 mg/kg i.p), SVP
+ Jm? is sodium valproate + Jatropha mollissima extract (200 mg/kg/21
days), SVP + JmP is sodium valproate + Jatropha mollissima extract (400
mg/kg/21 days). *Indicates P < 0.05 vs normal. &P < 0.05 shows vs SVP.
#P < 0.05 Indicates SVP + Jatropha mollissima on corresponding days.

Table 7. Hydroalcoholic extracts effects of Jatropha mollis-

sima on ALP and albumin in SVP-treated rats

Observation (day)

Groups o - o1

ALP (u/1)
Control group 89+6.5 107 + 4.2 120 + 6.8
SVP 97 +9.1 225+ 9.7(*) 226 + 5.1(*)
SVP + Jm? 77 +3.7 194 £+ 5.3(&) 172 + 5.3(&)
SVP + JmP 80+34 179 + 5.9(#) 160 + 6.8(#)

Albumin (g/dl)
Control 4.2 +0.12 4.3+0.15 4.2 +0.17
SVP 42 +0.12 2.6 £0.15(*) 2.6+ 0.099(*)
SVP + Jm? 4.3+0.11 3.2+0.10(&) 3.3+0.14(&)
SVP + JmP 4.4 +£011 3.4+0.098(#) 3.5+0.11(#)

acid, all of which were detected using
HPLC (Figure 1). By guarding against
nitrosative stress and hepatocyte
injury, rutin is a well-known phyto-
constituent that shows hepatopro-
tective effects [44]. Gallic acid
showed hepatoprotective effects by
altering antioxidant enzyme activi-
ties and nonenzymatic antioxidant
concentrations [45]. The hepatopro-
tective effects of quercetin have
been documented in previous stud-
ies [46]. Phenols found in Jm act as
scavengers of free radicals and
donors of hydrogen [47]. Secondary
plant metabolites are rich in anti-
oxidants and reduce the oxidative
stress [48, 49].

Our study agreed with the previous
studies. It was shown that SVP (sodi-
um valproate) increased the insulin
released from beta cells of the pan-
creas, resulting in an increase in
energy conversion and appetite. It
was shown that insulin sensitivity
and metabolic abnormalities lead to
weight gain [50, 51]. This research
found strong resistance to the SVP-
induced rise in organ weight (Table
3).

Our study agreed with the previous
studies. In the SVP induced rats,
alkaline phosphate, alanine trans-
aminase, and aspartate aminotrans-

Mean + SEM (n=6), where SVP is sodium valproate (500 mg/kg i.p), SVP
+ Jm? is sodium valproate + Jatropha mollissima extract (200 mg/kg/21
days), SVP + JmP is sodium valproate + Jatropha mollissima extract (400
mg/kg/21 days). *indicates P < 0.05 vs normal. &P < 0.05 shows vs SVP.

ferase levels rose because of SVP
treatment. The enzyme content in
hepatocytes decreased significantly
after treatment with Jm. This effect

#P < 0.05 Indicates SVP + Jatropha mollissima on corresponding days.

problems, including a decrease in acetyl-CoA
concentrations, lipid peroxidation suppression,
lipogenesis, gluconeogenicity, and urea pro-
duction [42, 43]. 2,4-Diene Valproyl-CoA, the
reactive metabolite of valproic acid, inhibits
and down-regulates oxidation enzymes. The
oxidative stress and hepatic tissue degenera-
tion produced by SVP were significantly lowered
(P > 0.001) by both the 200 and 400 mg/kg
dosages of Jm in this investigation (Table 2;
Figure 2). The hydroalcoholic extract of Jm was
shown to contain rutin, quercetin, and gallic
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was not observed in the control

group (P > 0.001). SVP has been
demonstrated to cause liver damage and raise
liver enzymes test biomarkers in earlier in-
vestigations [52]. Serum albumin levels were
restored in both groups treated with Jm, and
hepatocellular efficiency was improved, as was
reported in earlier studies [53].

Albumin and liver proteins are the best circulat-
ing plasma proteins found in serum plasma
[54]. Our findings showed that sodium valpro-
ate reduced the albumin concentration in sodi-
um valproate treatment rats, resulting in inflam-
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Figure 2. Photomicrograph of liver tissues of (A) control, (B) SVP group, (C)
SVP + Jm? (200 mg/kg), and (D) SVP + JmP (400 mg/kg). Showing normal
hepatic cells (H), lymphocytic infiltrates (L), multifocal necrosis (M.N.), mod-
erate necrosis (N.M.), mild lymphocytic infiltrates (ML), and mild necrosis
(N.L.).

mation. Albumin levels significantly declined
after Jm injections were delivered to treatment
groups. Sodium valproate has been demon-
strated to have a deleterious effect on albumin
concentrations in previous studies [55-57].

Recent studies showed that serum albumin
(total and direct) levels in rats increased after
sodium valproate administration, proving the
drug to be hazardous. In the Jm plant extract
administered group, the amount dropped and
was like its typical values. Serum albumin lev-
els followed the onset of sodium valproate tox-
icity in previous studies [58, 59].

SVP has been shown to promote inflammation
in vitro and in vivo as indicators to alter the lev-
els of hepatic enzymes and protein biomarkers.
The fundamental effects of Jm plant extract on
normalizing hepatic enzyme serum levels have
been demonstrated. The precise mechanism of
action needs to be studied to explore the bioac-
tive compounds. Sodium valproate hepatotox-
icity remains a contentious issue [60]. Prior
studies on the pathogenesis of hepatocellular
necrosis show that comprehensive variables
contribute to the development of hepatic necro-
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sis distortion, new blood ves-
sels, and micro-vesicles of
hepatic encephalopathy [59-
61]. Future studies are need-
ed to explore the mechanism
of action of Jm extract in albi-
no Wister rats exposed to dif-
ferent doses of SVP-induced
hepatotoxicity.

Conclusions

Our findings showed that ALP,
ALAT, ASAT, TBR, and SDB lev-
els were reduced significantly
at 200 and 400 mg/kg of Jm
extract in albino Wister rats
that were exposed to SVP-
induced hepatotoxicity by Jm
extract. The dose-dependent
hepatoprotection of SVP + Jm
was observed in this study.
Future studies or investiga-
tions need to be fully compre-
hended to explore the mecha-
nism of action of this extract.
Different types of Jatropha
species, their medicines, chemical compo-
nents, and bioactivities need to be screened
for use as medical plants. Several novel com-
pounds found in Jm need to be studied in great-
er detail to determine their exact hepatoprotec-
tive properties. The discovery of the mecha-
nism underlying its hepatoprotective proper-
ties, which requires more molecular study, will
open numerous new therapeutic options for the
treatment of hepatic illnesses.
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