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Abstract: Datura metel has been recommended in several human disorders including a remedy for liver toxicity. The current study was designed to evaluate

the hepatoprotective effect of methanolic extract of D. metel in animal model. Acute toxicity of methanolic crude extract of Datura metel (MEDM) was studied
in animals in various doses 500-2000 mg/kg. Mice of either sex were divided into groups (n=6). One group received normal saline intraperitonially as negative
control, while other gentamicin 100mg/kg for 8 days as positive control. 3™ group received 50mg/kg silymarin as standard, 4" group received 100mg/kg of MEDM,
5t group received 200mg/kg MEDM while 6™ group received 300mg/kg MEDM and gentamicin 100mg/kg for 8 days. The blood samples were collected on 9™
day and the animals were then dissected and the liver of all the animals were isolated. MEDM was found safe in acute toxicity test at various doses up to 2000
mg/kg. The levels of serum glutamic pyruvic transaminase and alkaline phosphatase were elevated significantly with gentamicin treatment which significantly
down-regulated by MEDM (100, 200 and 300 mg/kg) in a dose dependent manner.. The histological examination showed that the MEDM has markedly treated
the inflammatory infiltrate, fatty changes and congested blood vessels which were induced by gentamicin. The findings of our study thus proved the absolute of
MEDM in acute toxicity test; followed by significant hepatoprotective effect in gentamicin induced hepatotoxic mice.

((ey words: Datura metel extract; Phytochemical screening; In vivo hepatoprotective screening; Biomarkers, Histopathology.
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Introduction weed but in tropic and temperate zone it is cultivated
too. It belongs to solanaceae family (5). D. metel is

Liver is the vital organ of the body and plays ma- commonly known as thorn’s apple, Indian apple or de-
jor role in detoxification and elimination of various vil’s trumpet which is distributed all over the world such
metabolic products and drug’s metabolites. Gentami- as Nigeria, Central Asia, Bangladesh and Central Ame-
cin causes damaging effects to liver but the underline rica (6, 7). D. metel possess anticholinergic action. D.
causes are still unclear, although the elevated alkaline metel has antifungal, antibacterial and anti-dandruff ac-
Phosphatase (ALP) and serum glutamic pyruvic tran- tion (8). D. metel was used traditionally as bronchodila-
saminase (SGPT) levels have been linked with genta- tor, antitussive, anodyne, germicidal, antiseptic, narco-
micin administration. Gentamicin has also raised liver tic, astringent antioxidant, sedative, anti-inflammatory,
malonaldehyde (MDA) level but decreased serum oxide analgesic, antispasmodic and antidiabetic (9, 10). Alabri
dismutase (SOD) expression (1). It has been established et al., 2014, and Hossain et al., 2014, has reported that
that aminoglycosides stimulate the production of free the crude methanolic extracts of D. metel has the ability
radicals and modify antioxidant enzymes system which to exhibit antioxidant activity due to free radical scaven-
results in tissue injury and it has also been reported that ging activity (11, 12). Mai et al., 2017, has isolated dif-
gentamicin modifies the activity of hepatic glycogen ferent flavonoids such as kaempferol from D. metel (5).
phosphorylase and leads to less glycogen content of Kaempferol exhibits antioxidant effect and free radical
liver (2). scavenging activity (13).

Nowadays in developing and developed countries, The traditional uses of D. metel for hepatic disor-
medicinal plants are frequently used. WHO has reported ders and the ethnopharmacological uses of methanolic
that about 80 percent of population prefer traditional crude extract of the plant as antioxidant and free radical
medicines for their ailments (3). Herbs are reported to scavenger (11, 12) provoked us to evaluate the hepato-
have hepatoprotective effects because of the existence protective effect of D. metel in animal model and also
of various active pharmacological chemical groups (4). determine the scientific background for the hepatopro-

D. metel is an annual herb, found to be growing as tective effect of D. metel.
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Materials and Methods

Plant material

The collections of fresh plant of D. metel were done
from the uncultivated lands of Village Patikhurd, Takht
Bhai Tehsil of District Mardan, Khyber Pakhtunkhwa,
Pakistan in May and June 2018. The plant specimen was
identified and authenticated by Dr. Gul Jan (Assistant
professor at Department of Botany, Abdul Wali Khan
University Mardan (AWKUM) by comparing with spe-
cimen already present at Department of Botany, AW-
KUM, and Flora of Pakistan. HDB, AWKUM-75 was
allotted by department of Botany, AWKUM.

Extraction and maceration

For methanolic extract, the dried powdered plant of
D. metel (950 g) was macerated with hydroalcoholic
solvent (90% methanol and 10 % distilled water) in a
stainless steel closed container at room temperature for
14 days. Frequent stirring was done during the mace-
ration period. After 14 days the hydroalcoholic soluble
residues were passed through muslin cloth and then by
filtration with commercial available filter paper (What-
man filter paper NO.1). This process was repeated three
times with the macerated powder.

The filtrate obtained was then collected in a bea-
ker and was dried with the help of rotary evaporator at
about 40-45 °C until the filtrate was completely dried.
After the complete drying of filtrate, 90 grams of a so-
lid, oily viscous crude extract was obtained. The crude
extract obtained was collected in closed glass container
and was refrigerated (2-8 °C). The extract obtained was
further investigated for pharmacological and phytoche-
mical constituents.

Animals used

Healthy Swiss albino mice, ranging in weight from
25-30 grams of either sex were purchased from the Ve-
terinary Research Institute (VRI) Peshawar, Pakistan.
Cages were used for animals housing in well crossed
ventilated animal house of the department of pharmacy,
AWKUM, at a temp of (2241 °C). Before the experi-
ment, the test animals were acclimatized for one week
with dark and light cycles of 12 hours. Standard diet for
rodents (pellet) as well as fresh water ad libitum was
given to test animals. All experimental measures and
research was carried out according to the guidelines for
laboratory animals adopted by the Ethics committee,
Department of Pharmacy, Garden campus Abdul Wali
Khan University, Mardan.

Acute oral toxicity test

OECD Guidelines No. 423(14), were followed to in-
vestigate acute toxicity test for extract on test animals.
Four groups of the test mice (Swiss albino) were prepa-
red. Six animals (n=6) were assigned to every group.
D. metel extract was administered orally by gavage in
different gradual increasing doses level of 500, 1000,
1500 and 2000 mg/kg. Animals were keenly observed
for 24 hours to check the signs and symptoms (writhing,
convulsions, sedations, immobility and photosensitivi-
ty) of toxicity and mortalities. The procedure was repea-
ted thrice.

Hepatoprotective activity testing
Grouping and dosing of animals

Six groups of 36 Swiss albino mice (25-30g) were
made. Six mice (n=6) were placed in every group. The
doses for plant extract were calculated on the basis of
acute toxicity study and pilot study and 100 mg/kg dose
was selected as initial dose.

1.  Animal in group-1 were injected intraperito-
nially with 0.9% normal saline for 8 days.

2. Animals in Group 2 were administered Genta-
micin (100 mg/kg/day) intraperitonially for 8 days.

3. Animals of Group 3 were administered Silyma-
rin (50mg/kg/day) as positive control (hepatoprotective
agent) as well as Gentamicin (100mg/kg/day) intraperi-
tonially for 8 days.

4. Animals in group 4 were administered MEDM
(100mg/kg/day) as well as Gentamicin (100mg/kg/day)
were injected intraperitonially for 8 days.

5. Animals in group 5 were administered MEDM
(200mg/kg/day) as well as Gentamicin (100mg/kg/day)
were delivered intraperitonially for 8 days.

6. Animals in group 6 were administered MEDM
(300mg/kg/day) as well as Gentamicin (100mg/kg/day)
were given intraperitonially for 8 days.

The MEDM and silymarin was dissolved in normal
saline as vehicle for administration. After the collection
of blood and urine samples the animals were sacrificed
at 9" day under mild chloroform anesthesia and organs
(liver) were isolated, washed with normal saline and
then conserved in 10% formalin solution for histologi-
cal assessment (15-17). The above procedure was per-
formed 3 times to avoid any error.

Sample collection

The animals were fasted overnight. After 24 h of the
last treatment at 9" day of the experimental procedure,
the animals of individual group were anesthetized with
chloroform and sacrificed. The blood was directly col-
lected from the heart of mice by cardiac puncture. The
collected blood was transferred immediately into gel
tubes to prevent haemolysis. The samples were kept for
15 minutes at room temperature for coagulation, centri-
fuged-at 4000 rpm to separate serum. The samples were
kept for 15 minutes at room temperature for coagula-
tion, centrifuged at 4000 rpm to separate serum. The
serum was then preserved for biochemical assays at 2-8
°C refrigerator (16, 18). The animals were dissected and
liver specimens were immediately isolated from mice
and rinsed with normal saline for lipid per oxidation and
histological examination (19).

Biochemical analysis
Serum glutamic pyruvic transaminase and alkaline
phosphatase

The activities of SGPT and ALP were measured as
parameters of liver function test. The elevation of serum
level of SGPT is indicative of damage to hepatocytes.
Oxidative stress is the responsible mechanism for hepa-
tocytes damage and disease condition. Gentamicin sup-
presses the enzymatic antioxidants as well as non-en-
zymatic and causes increase generation of ROS which
in turn drastically affects phospholipids membranes but
also damages the membrane proteins and nucleic acids.
As a result, liver damage and hepatotoxicity occurs
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(20). The collected blood samples were then analyzed
for SGPT and ALP by using auto analyzer and different
commercial diagnostic kits (Roche) (16, 18).

Histological assessment

The already preserved (10% neutral buffered for-
malin) liver specimens were used and then embedded
in paraffin for 24 h. The liver was incised into 4-5um
sections and de paraffinized, hydrated and stained with
H&E (haematoxylin and eosin) stains. Cut sections
were also stained with Periodic acid Schiff’s staining.
A blinded pathologist used light microscope to examine
the hepatic sections for the detection of the extent of
damages to hepatocytes (21).

Statistical analysis

All the data were expressed as mean =+ standard error
mean. The analyses were performed by one-way ANO-
VA followed by Tukey post hoc multiple comparison
test. P<0.05 were considered as statistically significant.

Results

Acute toxicity test

The results of acute toxicity tests revealed that
methanolic crude extract of D. metel was safe up to
2000mg/kg body weight as no mortality was seen up
to 2000mg/kg dose. The animals were observed for 24
h after different dose administration, for different beha-
vioral changes such as writhing, convulsions, sedations,
immobility and photo sensitivity (table 2). Writhing
was observed mildly while sedation was only observed
at 1500 mg/kg and 2000mg/kg while no changes were
seen in convulsions, immobility and photo sensitivity.
The crude extract was found to be safe up to 2000mg/
kg as no morbidity and mortality were seen for 24 h
(table 1).

After the administration of dose, the animals were
observed for different physical behaviors. The animals
started writhing and clumsy movements, then after
some time the animals which were administered with
1500 mg/kg dose and 2000 mg/kg dose remained calm.
They were being awakened by tapping the cages. No
convulsions, immobility and photosensitivity were seen
during 24 h.

Biochemical analysis

Serum glutamic pyruvic transaminase (SGPT)

The results of our study (figure 1) showed that
gentamicin has significantly raised the serum level of
SGPT and caused hepatotoxicity compared to negative
control. However, the level of serum SGPT has been
lowered down significantly with the administration of
MEDM. Different doses of MEDM were administered
and different responses were observed which are shown
in figure 1. The results of our study showed that MEDM
in M100 group did not showed significant hepatoprotec-
tive action. Whereas in M200 and M300 groups, MEDM
reduced SGPT very significantly (P<0.01), comparison
was made against gentamicin treated group which has
highly significantly (P<0.001) elevated serum SGPT
level.

Alkaline phosphatase (ALP)
The results of ALP level after treated with MEDM
is shown in figure 1. Administration of 100 mg/kg gen-

SGPT (IU/L)
ALP(IU/L)

Treatment Treatment

Figure 1. Where 1=Effect of MEDM on serum SGPT level of mi-
ceand 2 =Effect of MEDM on Serum ALP level of mice. Data are
expressed as mean = SEM (n=6); #*P<0.001(Compared to control
group); ""P<0.001, “P<0.01, "P<0.05. One way ANVOA is used
followed by Dunnet Test. ns= non-significant (Compared to genta-
micin group). Gentamicin was used as negative control while sily-
marin as positive control. The extract was administered in different
doses to mice. The blood sample was collected in gel tubes on 9"
MEDM-= crude methanolic extract
of D. metel, NS= Normal saline, GTN= gentamicin 100 mg/kg,
SLY= Silymarin 50 mg/kg, M100= crude methanolic extract 100
mg/kg + gentamicin 100 mg/kg, M200= crude methanolic extract

day for biochemical analysis.

200 mg/kg + gentamicin 100 mg/kg, M300= crude methanolic

extract 300 mg/kg + gentamicin 100 mg/kg.

Table 1. Toxicity profile and %age mortality of MEDM on animal model.

Dose (extract) Animals died

Animals survived % mortality

500 mg/kg Nil All 0%

1000 mg/kg Nil All 0%

1500 mg/kg Nil All 0%

2000 mg/kg Nil All 0%

Table 2. Physical behavior of test animals after 24 hours of administration of acute toxic doses.

Dose Writhing Convulsions Sedations Immobility Photosensitivity
500 mg/kg + - - - -

1000 mg/kg ++ - - - -

1500 mg/kg +++ - + - -

2000 mg/kg +++ - ++ - -

Key: + (present); — (absent); + (mild); ++ (moderate); +++ (sever).
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Figure 2. Photomicrograph of haematoxylin and eosin (H and E)
slides of liver histology. Where a=normal control group, b= Pho-
tomicrograph of haematoxylin and eosin (H and E) slides of liver
histology of silymarin treated group and ¢= Photomicrograph of
haematoxylin and eosin (H and E) slides of liver histology of gen-
tamicin treated group with marked Fatty changes, inflammatory
infiltrate and congested blood vessels.

J

Table 3. Effect of MEDM on the histology of liver of test animals.

Figure 3. d= Photomicrograph of haematoxylin and eosin (H
and E) slides of liver histology of 100 mg dose of MEDM trea-
ted group with marked Fatty changes, inflammatory infiltrate and
congested blood vessels,e= Photomicrograph of H and E slides of
liver histology of 200 mg dose of MEDM treated group with signi-
ficantly improvement in Fatty changes, inflammatory infiltrate and
congested blood vessels and f=Photomicrograph of haematoxylin
and eosin (H and E) slides of liver histology of 300 mg dose of
MEDM treated group with marked Fatty changes, inflammatory
infiltrate and congested blood vessels.

Histological Parameters

Groups

Fatty Change Centrilobular Necrosis Inflammatory Infiltrate Congested Blood vessels
Control - - -
GTN ++ ++ ++ ++
SLY + - +
M100 +++ + ++
M200 +++ + ++
M300 - - - ++

Key; -: negative, +: mild, ++: moderate, +++: severe.

tamicin intraperitonially for 8 days has highly signi-
ficantly (P<0.001) elevated the level of serum ALP
in test animals compared against control group. This
significant raised value of ALP indicates that gentami-
cin has drastically damaged the liver cells and caused
hepatotoxicity. It was noted that the co administration
of MEDM in different groups at different doses has pro-
nouncedly lowered the serum ALP level as was done by
silymarin. In M100 and M200, level of serum ALP has
been significantly (P<0.05) lowered down, whereas in
M300 group, serum ALP level was highly significantly
(P<0.001) lowered down when compared against gen-
tamicin induced nephrotoxic groups.

Histopathological assessment

The results of our study are cited in table 3. The re-
sults of our research revealed that histological findings
of liver of control group were found normal. Whereas
gentamicin treated group (figure 2c) showed mode-
rate histological changes such as fatty changes, pres-
ence of centrilobular necrosis, inflammatory infiltrate
and congested blood vessels. Silymarin treated group
(figure 2b) showed mild fatty changes and congested
blood vessels while centrilobular necrosis and inflam-
matory infiltrate were not detected. M100 (figure 3d)
and M200 (figure 3e) treated groups showed sever fatty
changes, moderate congested blood vessels and mild

centrilobular necrosis and inflammatory filtrate. While
histological examination of M300 (figure 3f) treated
group revealed improvement in morphological changes
such as there were minimal congested blood vessels and
no other histological changes were observed.

Discussion

Liver is the vital organ of the body and plays major
role in detoxification and elimination of various metabo-
lic products and drugs metabolites. Gentamicin causes
damaging effects to liver but the underline causes is still
unclear, although the elevated serum ALP and SGPT
level has been linked with gentamicin administration
(1). It has been established that aminoglycosides stimu-
late the production of free radicals and modify antioxi-
dant enzymes system which results in tissue injury and
it has also been reported that gentamicin modifies the
activity of hepatic glycogen phosphorylase and leads
to less glycogen content of liver (2). The activities of
SGPT and ALP are measured as parameters for liver
function test. The elevation of serum level of SGPT is
indicative of damage to hepatocytes. Oxidative stress
is the responsible mechanism for hepatocytes damage
and disease condition. Gentamicin suppresses the enzy-
matic antioxidants as well as non-enzymatic and causes
increase generation of ROS which in turn drastically
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affect phospholipids membranes but also damage the
membrane proteins and nucleic acids. As a result liver
damage and hepatotoxicity occurs (20).

Our research findings confirmed that 100mg/kg dose
of gentamicin has significantly (P<0.001) elevated the
serum SGPT and ALP level which indicates that genta-
micin has significantly induced hepatotoxicity and the
co administration of MEDM has significantly lowered
down the elevated serum SGPT and ALP level at dif-
ferent doses. This reversal of serum SGPT and ALP le-
vel is indicative of improvement of antioxidant defense
system which is the reason for hepatoprotective effect.
Thus the hepatoprotective effect of MEDM is consider
to be because of the improvement in antioxidant de-
fense system which is already reported by Alabri et al.,
2014,that MEDM possess strong antioxidant activity
(11). Therefore the result of our study has shown that
MEDM exhibit hepatoprotective effect. The exact me-
chanism behind the hepatoprotective effect is still not
known but it might be considered that MEDM possess
this hepatoprotective effect because of the free radical
scavenging and antioxidant effect of MEDM as already
reported. The present study has opened up new areas
for further research for the therapeutic managements of
liver disorders. Therefore, further extensive and multi-
dimensional research should be continued for further
elucidation of the exact hepatoprotective mechanism for
MEDM for clinical practices to treat the patients with
liver failure. Therefore, it was considered that MEDM
exerts hepatoprotective effect because of free radical
scavenging and antioxidant effect of MEDM. Alabri
has already established the antioxidant effect of MEDM
(11).

Aminoglycosides have been widely used therapeuti-
cally but nowadays their therapeutic use is limited due
to nephrotoxicity and hepatotoxicity (22). Drugs induce
hepatotoxicity by different mechanisms such as mito-
chondrial dysfunction. Drugs modifies the functions of
liver mitochondria which stimulates necrosis leading to
cystolytic hepatitis, culminating in hepatic failure (23).
Aminoglycosides enhances the cellular permeability as
well as interfere in signal transduction(24). Bellés et al.,
2007, has reported that in different tissues, aminogly-
cosides modifies the functions of antioxidant enzymes
which includes glutathione peroxidase, superoxide dis-
mutases and glutathione reductase, leading to impaired
functioning of antioxidant enzyme system (25). Lietz
and Brya reported that hepatic glycogen phosphorylase
functioning is disrupted by aminoglycosides resulting in
reduction of hepatic glycogen content (2). Serum SGPT
and ALP has been used as biological markers for liver
function tests (26). Bendush and his coworker repor-
ted that aminoglycosides elevate the serum SGPT level
(27). The histological results (figure 2 and 3) of our stu-
dy confirmed that gentamicin at a dose of 100mg/kg has
significantly induced hepatotoxicity which is also indi-
cated in the concerned biochemical analysis (figure 1).

Different chemical groups such as glycoside, flavo-
noids and alkaloids have therapeutic values. Flavonoids
have been reported to be effective against hepatotoxicity
due to its radical scavenging and antioxidant effect (28).
Shakya et al., 2014, has reported that kaempferol has
antioxidant activity and exhibit hepatoprotective role
against oxidative stress (29). Different chemical groups

such as glycosides, flavonoids and withanolides have
been detected D. metel (30-33). Mai et al., 2017, has
reported the presence of kaempferol in D. metel which
has radical scavenging and antioxidant effect (5).

Histological examination revealed in our study that
silymarin has marked hepatoprotective effect on hepa-
tocytes by significantly recovering the fatty changes,
centrilobular necrosis, inflammatory infiltrate and
congested blood vessels (induced by gentamicin). Dif-
ferent doses of MEDM such as 100mg/kg, 200mg/kg
and 300 mg/kg have been injected to check the hepato
protective effect of MEDM. 100mg/kg and 200 mg/kg
doses did not produce hepatoprotective effect whereas
300 mg dose (figure3) revealed markedly improvement
in recovering the fatty changes, centrilobular necrosis,
inflammatory infiltrate and congested blood vessels.

In summary, MEDM might exhibit the hepatopro-
tective action because of the flavonoids group. As the
hepatoprotective effect of kaempferol has been already
reported so it may be assumed that the hepatoprotective
effect of MEDM is due to the kaempferol (flavonoid).
However, further research and elucidation should be
carried out to find out the exact mechanism of hepato-
protection of MEDM.

As both, the biochemical and histological findings
proved that MEDM has significantly reversed the ele-
vated levels of SGPT and ALP and also reversed the
histological damages, caused by gentamicin. Thus the
result of biomarkers and histological findings has pro-
vided a scientific background to the hepatoprotective
like effect of MEDM. The hepatoprotective effect might
be due to the antioxidant and free radical scavenging
activity of the MEDM which has already been reported.
However, the exact mechanism is not known yet for the
hepatoprotective like effect of MEDM. Therefore, fur-
ther scientific research and elucidation is needed to find
out the exact hepatoprotective mechanism of action of
MEDM.
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