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ABSTRACT

The whole plant of Leucas zeylanica (Lamiaceae) was tested for hepatoprotection in Wistar rats after paracetamol
(PCM), ethyl alcohol (ALC), and ranitidine (RTD) produced hepato the albino mouse acute toxicity maximum dosage
was 2000 mg/kg. Six animal groups were utilized in all models. Modelling followed Silymarin. MELZWP contains
saponins, carbohydrates, flavonoids, tannins, and phenolic from Leucas zeylanica whole plant. LD50 experiments
showed these extracts did not kill or alter mice at 2000 mg/Kg body weight. Silymarin and MELZWP dosages increased
thiopental sleeping time, wet liver weight, and volume than PCM, ALC, and RTD-induced hepatotoxic mice. Albumin
(ALB) and protein (PRO) increased whereas ALT, ALP, AST, CHO, BILT, and TG dropped. Steatosis, necrosis, and
other histological abnormalities were disallowed. Saponins and flavonoids protect the liver, study finds.
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INTRODUCTION

Homeostasis is maintained by the second-largest gland, the
liver. Natural liver disease resembles drug- and chemical-
induced liver damage®. Most liver damage is drug-related.
More than 900 medicines, poisons, and plants can cause
20-40% fulminant hepatic failure?. Hepatic dysfunction
causes most drug quits. Drug withdrawal hepatotoxicity
can be decreased by early liver damage detection.
Hepatotoxicity from drugs can cause asymptomatic liver
enzyme elevation or fulminant liver failure.>* Alcohol,
ranitidine, paracetamol, tetracycline, hormonal oral
contraceptives, anti-tubercular medicines, food
preservatives, and agrochemicals damage the liver>®.
Multiple-medication liver disease affects medication
metabolism differently. India's tenth greatest killer is liver
disease, per WHO. Every fifth Indian may have liver
disease. Cirrhosis is the 14th major cause of death
worldwide and expected to reach 12th by 2020. The
second leading cause of cancer death is HCC’. Herbal
medicine has advanced in recent decades. It’s popular in
developing and developed countries for its natural
ingredients and few side effects. Many incurable internal
disorders are treatable with herbs. It stresses health 8.
Coumarins, lignans, alkaloids, essential oils, carotenoids,
glycosides, phenols, flavonoids, lipids, organic acids,
monoterpenes, and xanthenes protect the liver®. Raw plant
medicines treat livers. Plant extracts from 25 species treat
liver diseases®. Newly synthesised silybon protects,
regenerates, and enhances liver function'!. The whole

plant was tested for Leucas zeylanica's hepatoprotective
effects in mice. A comprehensive literature research and
ethnobotanical knowledge show that blended Leucas
leaves heal eye, skin, nasal, wound, and painful problems
like scabies and psoriasis. A decoction heals infant malaria
and roundworms®. The entire plant is stomachic,
carminative, and fragrant. Treats dyspepsia, flatulence, and
acute/chronic anorexia. Leucas zeylanica leaves and
flowers heal jaundice!®. Antibacterial, anti-inflammatory,
antidiabetic, antifungal, antioxidant, and larvicidal, Leucas
zeylanica 1%%°, Hepatoprotection using Leucas zeylanica
has not been studied despite its long history of treating
hepatic diseases. We chose the entire Leucas zeylanica
plant for the Wistar rat hepatoprotective effectiveness
study employing different experimental paradigms.

MATERIAL AND METHODS

Plant Material

In Chamakuri Palem, West Godavari District, Andhra
Pradesh, India, Botanical Survey of India taxonomists P.V.
Prasanna, Scientist ‘G’& HoO verified the entire plant
from juvenile to mature. Our lab has voucher specimen
BSI/DRC/2020-21/identification/Tech./68.

Washed, shade-dried, powdered.

Preparation of Ethanolic Extract

A dark greenish-brown product was created by macerating
powdered plant materials in methanol (w/w) at the ambient
temperature for one week, filtering, and concentrating
under a decreasing pressure in a rotary evaporator (Evator,
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Table 1. Hepatoprotective characteristics of L. Zeylanica methanolic extracts on rats with paracetamol-induced

hepatotoxicity.

Groups Treatment TST L.Wt. L.Vol. ALT AST ALP BILT CHO TG PRO ALB
min g9/100g ml/100g U/L U/L  U/L  mg/dl mg/dl mg/dl g/dl g/di
Normal Vehicle 67.83 493 597 5472 119.11 12185 0.36 142.19 43.18 1564 552
Dist. Water,  + t * + + * * t * * *
p.o 024 048 056 048 034 0.07 028 1.07 073 037 127
Toxicant PCM 11936 587 7.58 129.12 243.63 252.18 1.63 251.19 20437 835 293
29/Kg, * + * + + * * + * * *
p.o. 042 037 105 116 157 054 0.36 137 089 107 1.07
Standard Silymarin 7485 4.82 5,88 6252 123.18 13755 0.49 156.19 5254 1482 5.16
100mg/kg, + + + + + * * * * * *
p.o. 1.09™ 0.67"" 0.79" 0.84™ 1.33"™ 1.37"™ 0.08™ 0.81™" 0.75™ 1.17"" 0.07:
MELZWP Lowdose 11153 562 7.16 119.35 22153 228.77 152 246.15 19459 892 299
100mg/kg, * t * + + * * t * * *
p.o. 1.48™ 0.35™ 0.48™ 0.34" 093" 0.78" 0.78™ 0.78™ 1.18" 0.93™ 1.28™
MELZWP Medium 90.76 523 6.95 101.86 207.87 197.84 1.18 21152 121.18 10.18 3.83
dose * + * + + * * + * * *
200mg/kg, 1.32° 0.75™ 118" 1.13™ 0.76™ 0.89"™ 0.67° 092" 1.03™ 1.08" 0.57"
p.o.
MELZWP High dose 80.37 5.06 6.82 98.54 186.47 182.16 0.92 182.42 112.69 1153 4.47
400mg/kg, * t + + + * * * + + +
p.o. 0.71™ 0.83™ 0.57° 0.58™ 0.714™ 1.21™ 0.49™ 0.06™ 1.01™ 1.14™ 0.76"

MELZWP-Methanolic extract of L. Zeylanica whole plant, n = 6, significant at P < 0.05*, 0.01**, and 0.001***, ns = not

significant

Media Instrument Mfg. Following air-drying solvent

removal, extract yield was determined.

Experimental Animal

The Hyderabad National Centre for Laboratory Animal
Sciences provided 150-200 gm albino rats (Wistar strain)
of both sexes and 16-25 g mice for research. All animals
were acclimated to 26°C, 45-55%
light/dark cycle for 7 days after purchase. Mouse food was

RH, and 12:12

faked by Amrut Labs. Water and sanitation were constant.

The Ramakrishna colony of Vaageswari College of
Pharmacy in Karimnagar, Telangana, is IAEC-approved.

Registered 1720/p.o/a/14/CPCSEA/IAEC/001/2019,
animal research met CPCSEA standards.
Chemicals and Drugs
Bengaluru gave 99.65% free paracetamol. In Hyderabad,
TKM Pharma sold anaesthetic ether. Nice Laboratories in

all

Table 2: Hepatoprotective properties of L. Zeylanica methanolic extracts on alcohol-induced hepatotoxicity in rats.

Groups Treatment TST  L.Wt. L.Vol. ALT AST ALP BILT CHO TG PRO ALB
min 9/100g ml/100g U/L U/L U/L mg/dl  mg/dl  mg/dl  g/dl g/dl
Normal Vehicle 6548 476 587 6458 116.37 123.71 0.56 147.58 4754 1849 5.26
Dist. + + * * * +237 +£158 + + + +
Water, 035 048 227 286 145 1.35 1.37 1.08 168
p.o
Toxicant PCM 122.16 448  7.62 12432 24176 23849 161 25749 21156 457 245
20/Kg, * * * * * +186 +1.67 * * + +11.86
p.o. 042  0.37 1.05 127 138 1.87 190 0.37
Standard  Silymarin 77.38 4.02 581 63.24 121.86 131.72 0.68 15248 6548 1759 5.8
100mg/kg + + * * * * * + + + +
, p.0. 1.48%** 0.67*** 2.85%** 1.37*** 1 58*** 2. 49*** ] 03*** 1.26*** 1.93*** 2 57*** 2 20***
MELZWP Low dose 108.38 542 722 12245 227.08 228.77 149 229.46 15849 933 289
100mg/kg = + * * * +  x146™ £ + + +
, p.O. 1.48™ 0.59™ 0.48™ 235" 1.38* 1.08™ 1.48* 1.67* 1.63* 1.31™
MELZWP Medium 9238 523  6.84 105.37 198.33 18359 1.27 217.34 119.3 10.76 341
dose + * + + + + + + * * +
200mg/kg 1.43* 0.75"™ 1.37* 2.07** 1.34* 2.42* 140** 143* 244 2.67** 1.248
, p.O.
MELZWP Highdose 8154 509 6.38 97.68 153.56 167.52 0.87 17659 9756 10.98 3.49
400mg/kg =+ * * * * * * * * * *
, p.O. 0.73*** 138** 2.57* 248** 1.27** 1.46** 1.22*** 1.67** 0.35** 1.07** 1.10*

MELZWP-Methanolic extract of L. Zeylanica whole plant, n = 6, significant at P < 0.05*, 0.01**, and 0.001***, ns =

not significant
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Table 3: Hepatoprotective properties of L. Zeylanica methanolic extracts on ranitidine-induced hepatotoxicity in rats.

Groups Treatment  TST L.Wt. L.Vol. ALT AST ALP BILT CHO TG PRO ALB
min g/100g ml/100g U/L U/L U/L mg/dl mg/dl  mg/dl g/dl g/dl
Normal  Vehicle 68.39 4.24 538 6221 11833 12448 0.75 14554 4754 18.49 556
Dist. Water, + * * t * * * t * * *
p.o 2.16 1.68 2.46 222 134 267 158 137 137 1.08 143
Toxicant PCM 12738 3.94 7.37 12212 239.34 24241 192 27541 21156 5.67 234
29/Kg, +1.47 * * + * * * + * * *
p.o. 2.17 1.21 127 142 18 138 181 190 046 11.86
Standard ~ Silymarin 74.34 4.31 573 7820 127.81 121.39 0.62 164.43 65.48 18.79 3.48
100mg/kg, + + * t + * + * + * *
p.o. 1.08*** 2.35*** 224*** 148 168 208 167 178 193 257 228
MELZWP Low dose 10141 521+ 7.67 11443 23234 232.78 153 228.13 158.49 10.46 2.83
100mg/kg, +1.12™ 167™ + + + * + * * * *
p.o. 0.67™ 233 138 108 131 148 137 167 157
MELZWP mediumdose 91.32+ 5.46 6.71 107.37 17533 16359 1.11 22231 117.3 10.76 2.67
200mg/kg, 1.31* * * t * * * t * * *
p.o. 144  191* 234 133 242 146 178 217 267 1.24
MELZWP High dose 83.59 5.29 6.49 9245 148.09 156.53 0.97 173.67 9251 1138 237
400mg/kg, + * * + * * * + * * *
p.o. 0.18*** 1.08** 2.04* 2.55 1.21 1.55 134 153 0.48 157 175

The MELZWP-Methanolic extract of L. Zeylanica whole plant showed significant

0.001***), with ns = not significant.

Cochin, India, supplied ranitidine and ethanol. Bangalore
Micro labs supplied silymarin. All test chemicals are drug-
grade.

Phytochemical Test

Tannins, flavonoids, alkaloids, saponins, and steroids
varied little in dry extract. Initial phytochemical extract
values were typical 20-21

LD50 Testing for Acute Toxicity

Critical Toxicity

OECD 4232 limits acute toxicity assessments to 2000
mg/kg, p.o. Ganapathy et al.?*4,S, Shivhare et al. advise.
Those in control received only vehicle (3 ml/kg, p.o.). The
test extract was injected p.o. at 100, 1000, and 2000 mg/kg
like the other groups. We monitored the animals for four
hours after medication and regularly afterward. Monitored
were hyperactivity, salivation, ataxia, tremors, diarrhoea,
lethargy, convulsions, sleep, and coma after drug use,
deaths were followed for 14 days. The acute (2000 mg/kg,
p.0.) and hepatotoxic (100, 200, 400 mg/kg) effects of
MELZWP were

Liver Damage by Paracetamol

This procedure divided 150-200 g Wister rats into six
groups of six 22, Group A cars only. The B group
received 2 gm/p.o. paracetamol. O.G. 100 mg/kg. C likes
Silymarin. Animals D, E, and F received low, medium,
and high MELZWP. B, C, D, E, and F received 2 gm/Kg
p.o paracetamol in 3 days. E, F, and D received 100, 200,
and 300mg/kg MELZWP days 4-10. All Day 11 animal
groups Sleeping on thiopentone. Ether anesthetised.
Retroorbital ether blood poisoning. Weighing, saline-
washing, and fixing liver histopathology samples in 10%
formaldehyde.

Liver Damage from Alcohol

Six 150-200-g Wistar rats were separated into six groups
27, Group A was given vehicle, Group B Alcohol (3.76

results (P < 0.05*, 0.01**, and

g/Kg daily in 2 equal dosages), and Group C Silymarin
(100 mg/Kg p.o) as a benchmark The Group D, E, and F
animals got low, medium, and high MLZWP for 25 days.
B-F received 3.76 g/Kg alcohol p.o. for 25 days. Groups
D, E, and F received 100, 200, and 400mg/kg MELZWP
from 1-10 and 11-25 days.

Ranitidine Liver Harm

Six 150-200 g Wistar rat groups were studied 2. A
received vehicle, B received Ranitidine (50 mg/Kg i.m.),
and C received Silymarin (100 mg/Kg p.0.) as a
comparison. For 10 days, B-F received 50mg/kg i.m.
Ranitidine. Animals D, E, and F got low, medium, and
high MELZWP for 21 days. On day 22, animals were
anaesthetised with ether after monitoring thiopentone
sodium sleeping time in all groups. Ether poisoning
damaged retroorbital puncture blood. Hepatopathology
samples were weighed, saline-washed, and stored in 10%
formaline.

Statistical Study

Triple SEM. Data analysis used one-way ANOVA and
Dunnett's multiple comparisons. PRISM and INSTAT
calculated-Graph Pad.

RESULTS

The whole plant methanolic extract of Leucas zeylanica
contains saponins, polysaccharides, flavonoids, tannins,
and phenolic in a preliminary phytochemical research.
Oral methanolic extracts of the whole Leucas zeylanica
plant (MELZWP) were given to albino mice at varied dose
Methanolic extract did not affect behaviour or mortality at
2000 mg/kg. Post-toxicity testing examined dose-
dependent effects at low, medium, and high levels.

Liver Injury from Paracetamol

This study assessed normal control rats' physical and
metabolic markers and thiopentone sleeping time (TST).

1JDDT, Volume 15 Issue 1, January - March 2025

Page 20



Hepatoprotective Potential of Lamiaceae Family

Paracetamol Induced Hepatotoxicity Method
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Figure 1: Biochemical parameters of L. Zeylanica methanolic extracts treated with paracetamol-induced hepatotoxicity
in rats.

G = Pyknosis

Figure 2: MELZWP dosages affect liver histopathology in paracetamol-induced hepatotoxicity. (1=normal control,
2=toxicant control, 3=silymarin, 4=MELZWP 100mg/kg, 5=200mg/kg, 6=400mg/kg).

Limits: TST: 67.830.04 minutes, wet liver weight: 4.93+  Control livers in Figure 2 are healthy.

0.48 g/100 g, and volume: 5.97+0.56 ml/100 g. ALT, ALP, TST, physical, and metabolic effects of paracetamol on
AST, BILT, ALB, CHO, protein, and TG are in Table 1.  rats

Normal liver structure and cell organization in control rats.

1JDDT, Volume 15 Issue 1, January - March 2025 Page 21



Hepatoprotective Potential of Lamiaceae Family

Alcohol Induced Hepatotoxicity Method
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Figure 3: Biochemical characteristics of L. Zeylanica methanolic extracts treated with alcohol that caused

G = Pyknosis

hepatotoxicity

in rats.

»

Figure 4. Alcohol-induced hepatotoxicity hepatic histopathology at different MELZWP dosages. (1) Normal control,
(2) toxicant control, (3) silymarin, (4) MELZWP 100mg/kg, (5) 200mg/kg. 6. MELZWP 400mg/Kkg).

Paracetamol-treated rats showed greater TST (119.36 +
0.42 min) and liver weight (5.87 = 0.37), compared to
controls. Wet liver volume per 100 g is 7.58 +1.05 ml.
Increased ALT, ALP, AST, BILT, CHO, TG. ALB/PRO
bad. Table 1 and Figure 1 show all results. Vacuolar
degradation, vascular obstruction, and mild inflammatory

cell infiltration were seen in paracetamol-treated livers
(Figure 2).

Silymarin alters TST, physical, and biochemical indicators
in paracetamol-induced hepatotoxic rats.

1JDDT, Volume 15 Issue 1,
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Ranitidine Induced Hepatotoxicity Method
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Figure 5: Biochemical parameters of L. Zeylanica methanolic extracts treated with ranitidine-induced hepatotoxicity in
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Figure 6. MELZWP dosages affect liver histology in ranitidine-induced hepatotoxicity. (1) Normal control, (2) toxicant

control, (3) silymarin, (4) MELZWP 100mg/kg, (5) 200mg/kg. 6. MELZWP 400mg/kg).

$
Lo e b NS L%/ 4

Compared to the toxicant control, animals treated with
conventional silymarin had a significantly decreased TST
(74.85 + 1.09 min). Physical measurements show a wet
liver weight of 4.82 + 0.67 ¢/100 g and volume of 5.88 +
0.79 ml/100 g. AST, ALT, ALP, BILT, CHO, and TG fall
while ALB and PRO rise. Table 2 displays results. Normal
silymarin liver histology with little microvascular fatty

alterations and central venous congestion is shown in
Figure 2.

MELZWP affects TST, physical, and biochemical
indicators in paracetamol-induced hepatotoxic rats.

MELZWP caused dose-dependent hepatoprotection in rats,
with lower TST (111.53 + 1.48 min at low, 90.78 = 1.32

1JDDT, Volume 15 Issue 1,
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min at medium, and 80 Wet liver weight (g/100 g) at low,
medium, and high doses compared to toxicant Low dose
yielded 7.16 + 0.48 ml/100 g wet liver volume, medium
dose 6.95 + 1.18, and high dose 6.82 + 0.83. ALT, AST,
ALP (U/L), BILT, CHO, and TG fall while ALB and PRO
(g/dL) rise. Table 1 and Figure 1 show details.

Liver Histopathology, MELZWP

Figure 2 shows vacuolar degeneration, blocked arteries,
and moderate inflammatory cell infiltration in the 100
mg/kg MELZWP with paracetamol group. Perivascular
oedema and occluded arteries decreased in the
paracetamol-treated MELZWP medium dose (200 mg/kg)
group. Figure 2 shows liver vacuolar degeneration and
arterial blockage with 400 mg/kg MELZWP alcohol.

Liver Damage from Alcohol

In normal control rats, thiopentone-induced sleeping time
(TST) was 65.48 =+ 0.35 minutes, according to
physical/biochemical indications. Moist livers have a
weight of 4.76+0.48 g/100 g and a volume of 5.87+2. ALT,
ALP, AST, BILT, ALB, CHO, PRO, and TG are in Table
2. Lobules were normal in liver slices.

Alcohol's TST, physique, and metabolism effects on
Wister rats

significantly higher liver weight (4.48 £ 0.37 g/100 g),
volume (7.62+1.05 ml/100 g), biochemical indicators
(ALT, ALP, AST, BILT, CHO, and TG), and ALB and
PRO values compared to normal Histology showed
Hepatotoxicity from Ranitidine

Normal control rats showed thiopentone-induced sleep
duration (TST) of 68.39 £2.16 min, with physical wet liver
weight (4.24 + 1.68 g/100 g), volume (5.38 = 2.46 ml/100
g), and biochemical markers (AST, ALT, ALP, albumin,
protein, cholesterol, and total) in single hepatocyte cords
in liver Sinusoidal cells have Kupffer cells, although
binucleate cells seldom have central nuclei.
Ranitidine alters rat TST, physical,
indicators.

Ranitidine administration led to enhanced TST (127.38
min), physical measurements (wet liver weight 3.93 + 2.17
g/100 g, wet liver volume 7.37 £1.21 ml/100), and
elevated AST, ALT, ALP, CHO, BILT, and TG. Table 3
and picture 5 show considerable ALB and PRO reductions.
Lymphocytic infiltration, hydropic degeneration, and cell
necrosis were found in liver histology.

Silymarin affects ranitidine-induced hepatotoxic rats' TST,
physical, and biochemical markers.

Silymarin therapy considerably lowered TST (74.34 +1.08
min) compared to toxicant control groups. We measured a
moist liver weight of 4.31 + 2.35 g/100 g and volume of
5.73 £ 2.24 mI/100 g. AST, ALT, ALP, BILT, CHO, and
TG fall while ALB and PRO rise. See Table 3 and Figure
5 for results. Histology showed no microvascular fatty
alterations and modest central venous congestion.
MELZWP affects TST, physical, and metabolic indicators
in ranitidine-induced hepatotoxic Wister rats.

MELZWP treatment yielded dose-dependent
hepatoprotection, with TST reductions of 101.41+1.12 min
at low, 91.32+1.31 min at medium, and 83.59 + 0.18 mi at
high dose, compared to toxic Wet liver weight (g/100 g) of
521 + 1.67, 5.46 + 1.44 Wet liver volume (ml/100 g),

and metabolic

hepatic and vacuolar degeneration.

Alcohol-induced hepatotoxic rats' biochemical, TST, and
physical characteristics are modulated by silymarin.

In rats treated with silymarin, TST decreased (77.38+1.48
min), moist liver weight (4.02+0.679/100 g) and volume
(5.81+£2.85) decreased, while PRO and ALB rose
compared to toxic rats. All data are in Table 2 and Figure
3. Figure 4 shows liver histology without microvascular
fatty alterations and mild central venous congestion.
MELZWP impacts physical, biochemical, and alcohol TST
indicators. Damaged rat liver

Treatment with MELZWP exhibited dose-dependent
hepatoprotective effects, lowering TST by 108.38 +1.48
min at low dosage, 92.38 +1.43 min at medium dose, and
81.54+0.73 min Increased ALT, AST, ALP (U/L), BI Pro,
and ALB were observed with low dosage wet liver weight
(9/100 g) of 5.42 £0.59, medium dose 5.23+0.75, and low
dose 5.0901 Table 2 shows details.

Melzwp and Liver Histopathology

Low-dose MELZWP (100 mg/kg) + alcohol reduced
inflammatory cell infiltration, bleeding, and perivascular
oedema (Figure 1). The alcohol-treated MELZWP
medium dose (200 mg/kg) group had moderate
inflammatory cell infiltration and perivascular oedema.
MELZWP 400 mg/kg with alcohol caused mild vacuolar
degeneration, perivascular oedema, and hepatic
haemorrhage (Figure 4).

biochemical markers (AST, ALT, ALP, U/L), BILT, CHO,
and TG decreased while PRO and ALB increased. See
Table 3.

MELZWP liver

With 100 mg/kg MELZWP, ranitidine-treated patients
have the most liver cell and lymphocytic infiltration. At
200 mg/kg MELZWP, ranitidine induced blood sinusoidal
dilatation, moderate Kupffer cell changes, and
lymphocytic infiltration. Ranitidine with MELZWP 400
mg/kg reduced Kupffer cell, lymphocytic, and hydropic
degeneration (Figure 6).

DISCUSSION

Saponins, carbohydrates, flavonoids, tannins, and
phenolics were found in Leucas zeylanica methanolic
extract in preliminary phytochemical testing. At 2000
mg/Kg MELZWP extract LD50, no deaths occurred. In
rats, continuous paracetamol, alcohol, and ranitidine
therapy boosted marker enzymes because AST, ALT, and
ALP are kept in liver cells and higher serum levels signal
liver cell injury. MELZWP decreased ALT, AST, ALP,
BILT, CHO, and TG and raised PRO and ALB, suggesting
it may prevent alcohol, paracetamol, and ranitidine-
induced hepatotoxicity in all three chronic drug-induced
hepatotoxicity models, thiopentone sodium prolongs sleep.
Barbiturates and hepatic insufficiency prolong thiopentone
inactivation 228, Reduced thiopentone-induced sleeping
period protected rats' livers from alcohol, paracetamol, and
ranitidine toxicity with MELZWP. Every toxicant control
model gains liver weight and volume. Leucas zeylanica
methanolic extract reduced liver weight and volume in
silymarin and MELZWP groups, demonstrating
hepatoprotective effects. Thiopentone-induced drowsiness
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and moist liver weight and volume are inhibited by the
extract. Liver sections treated with 400 mg/kg ethanolic
extract showed mild perivascular oedema and occluded
arteries in alcohol-induced hepatotoxicity. Aqueous extract
enhanced alcohol-induced histological changes and
perivascular oedema, but high dosage MELZWP
decreased them. Paracetamol-induced hepatotoxicity
caused vacuolar degeneration and vascular congestion in
the animal. Silymarin-treated patients had no liver
histology, microvascular fatty changes, or moderate
central venous congestion. Paracetamol produced minor
vacuolar degeneration, perivascular oedema, and liver
slice haemorrhage at 400 mg/kg methanolic extract 23,
Methanolic extract 400 mg/kg decreased ranitidine-
induced  hepatotoxicity's  hydropic  degeneration,
lymphocyte infiltration, and kupffer cell alterations.

CONCLUSION

The experimental animal's liver is protected from alcohol,
paracetamol, and ranitidine-induced functional, physical,
biochemical, and histological changes by MELZWP. At
200 and 400 mg/kg, MELZWP was more hepatoprotective
than silymarin (100 mg/Kg p.o). The liver may be dose-
dependently protected by Leucas zeylanica methanolic
extract phytoconstituents.

Acknowledgements
The authors appreciate research lab facilities at
Vaageswari College of Pharmacy, Karimnagar, India.

REFERENCES

1. Padh 2001. H, patel B. Herbal drugs. Curr Sci,
Bangalore 81:15.

2. Thaibinh T 1998. Herbal medication. Indian J Pharm
Educ 32:104-106.

3. Zimmerman H J, Maddrey W C; 22(6) 1898. An
examination of medicinal misadventures involving
paracetamol and alcohol. Sep 1995. Hepatology
22(3):767-773. Hepatology's Erratum.

4. Bounous D I, Jones D P, Brackett B G, Rzucidlo S J
2000 Jun. Enhanced hepatic glutathione in transgenic
mice causes acute paracetamol toxicity. Vet Hum
Toxicol 42(3):146-150.

5. Handa S S, Sharma A, Chakraborti K K 1986. Liver-
protecting herbs and natural products. Fitoterapia
57:307-351.

6. Dienstag J L, Isselbacher K J, 2001. Harrison’s
principles of internal medicine, Chapter 296 Toxic and
drug-induced hepatitis: 2, 1737-1742, McGraw-Hill
Companies, Incorporated, 15th edition.

7. Bhave S A, Pandit A N, Pradhan A M, Sidhaye D G,
Kantarjian A, Williams A, Talbot I C, Tanner M S
1982. Indian liver disease. Arch Dis Child 57(12):922-
928.

8. Devasagayam T P, Vaidya A D 2007. The state of
Indian herbal medications. JCBN 41(1):1-11.
doi:10.3164/jcbn.2007001.

9. Herfindal E T, Gourley D R, 1996, 6th edition,
Williams & Wilkins, USA, 543-544.

10. Kausik P, D, Lalkhokra S, Sharma C, Aneja K R, Khan

S 2010. Madhuca indica antioxidant and antibacterial
testing. Pharmacol.online 2:1-8.

11. Chatterjee T K, 2000. Hepatoprotective herbs. Herbal
options, 3rd edition, Books and Allied (P) Ltd,
Calcutta, 155.

12.Suttee A, Mondal P, Chamakuri S R 2020. A
Comprehensive Review on Leucas zeylanica (Ceylon
slitwort). J Res Pharm Sci 11(SPL4):2932-2938.

13. Valsaraj R, Pushpangadan P, Smitt U W, Adsersen A,
Nyman U 1997. Selection of Indian medicinal plants
for antimicrobial screening. Ethnopharmacology
58(2):75-83.

14.Das S N, Patro V J, Dinda S C 2012. Review: Survey
of Leucas ethnobotany. Pharm Rev 6(12):100-110.

15. (Napagoda et al., 2018) Tropical multi-purpose
medicinal herb Leucas zeylanica inhibits inflammation
and gout enzymes with lipophilic extracts.
Ethnopharmacology 224-474-481.

16. Duthie M S, Kimber 1, Norval M 1999. Duthie,
Kimber, Norval. UV radiation and the immune system.
Br J Dermatol 140(6):995-1009.

17.Thangarajah R, Thavaranjit A C 2018. Jaffna
medicinal ~ plants’ antifungal  activity  and
phytochemical analysis. Org Chem Int 8(4):335-340.

18.Swetha B 2019. Methanolic Leucas zeylanica leaf
extract antioxidant activity Frog heart isolation. Source
Innovare J Sci 7(1):1-3.

19. Hung, Chuong N T, Satyal P, Hieu H V, Dai D N,
Huong L T, Sinh L H, Ngoc N T, Hien VV T, Setzer W
N. The essential oils of wild Leucas zeylanica in
Vietnam Kkill mosquitoes and contain chemical
compounds. Nat Prod Commun 14(6):1-7.

20. Sujatha V, Kathirvel A 2016. GC-MS analysis of
Dryopteris  cochleata  leaves’  phytochemicals,
antioxidants, and active substances. J Arab Chem
9:1435-1442.

21.Paulsamy S, Karthika K, Senguttuvan J 2014.
Hypochaeris radicata L. leaf and root phytochemical
study and in vitro antioxidant activity. APJTB 4(Suppl
1):S359-S367.

22.OECD chemical testing guidelines, revised draft 423:
acute oral toxicity-acute toxic class method. India:
CPCSEA, Ministry of Social Justice and
Empowerment.

23. Ganapaty S, Dash G K, Subburaju T, Suresh P 2002.
Cocculus hirsutus aerial part diuretic, laxative, and
toxicity studies. Fitoterapia 73(1):28-31.

24.Shivhare Y, Dangi S, Soni P, Singh P, Baghel S S
2011. Coccinia indica Root aqueous extract acute
toxicity study. Asian Pharm Res 1(1):23-25.

25. Gujrati V, Patel N, Venkat Rao N, Nandakumar K,
Gauda T S, Shalam Md, Shanta Kumar S M 2007. In
rats, Tylophora indica leaf alcoholic and aqueous
extracts protect the liver. Indian J Pharmacol
339(1):43-47.G.

26.Vogel, 2002. Drug discovery and evaluation, 2nd
edition, Springer Verlag, New York, 941-942.GH.

27.Vogel W H, 1997. Vogel “Drug discovery and
evaluation-pharmacological assays”, 2nd edition: 406-
407 Berlin Heidelberg, Germany, Springer-Verlag.

1JDDT, Volume 15 Issue 1, January - March 2025

Page 25



Hepatoprotective Potential of Lamiaceae Family

28. El Sayed A H, Faried A E 2005. Rat hepatotoxicity to
H2-receptor antagonist ranitidine biochemical and
histopathological studies. 29. Indian J Exp Biol
43:782-785.

29. Kotoky J, Dash S, Bhowal AC, Kalita S, Talukdar NC,
Kundu S, Kandimalla R. 2017, Silymarin's efficacy
increases with glycogen—gold nanohybrid.
International Journal of Nanomedicine 12: 7025-7038
(30).

30. Kandimalla et al. 2016 found that bioactive fractions of
Annona reticulata L. bark can protect against liver
damage and inflammation by reducing oxidative stress
and proinflammatory cytokines. Front Pharmacol
22(7):168.

31. Bioactivity-guided fractions of Ziziphus jujuba Mill.
root bark inhibit inflammatory markers and oxidative
stress, protecting against hepatic injury and chronic
inflammation (Kandimalla et al., 2016).

1JDDT, Volume 15 Issue 1, January - March 2025

Page 26



