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Objective: To investigated the hematological, antioxidant and protective performance of Usnea
longissima (U. longissima) on CCl, induced hepatotoxicity in experimental animals.

Methods: Hepatotoxicity was induced by CCl, (1 mL/kg body weigt 1:1 CCl, i.p.), ethanolic
U. longissima extracts at a doses (200 and 400 mg/kg body weigt) were administered to
and compared with Silymarin (25 mg/kg body weigt) and hematological, antioxidant and
enzymatic, non-enzymatic parameters were assessed through the liver functions test. All the
observation was also supplemented with histopathological examination of liver sections.
Results: Phytochemical investigation showed that ethanolic extract contains poly phenolic
compounds tannins, flavonoids, alkaloids and saponins and acute toxicity study shows that
ethanolic extract was safe up to 2000 mg/kg body weight. The toxicant induced a rise in the
plasma enzyme levels of ALT, AST, ALP and total bilirubin level. This increased level was
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Herpatglogical significantly decreased by the extract at 400 mg/kg body weight than 200 mg/kg body weight.
Afltl(’deam ) The animals were prevented (partly or fully) which was showed in the histopathological
Histopathological changes using ethonolic U. longissima extract.

Conclusions: The outcome of this study reveals that, there is a powerful antioxidant and
hepatoprotective activity of U. longissima. It is believed that the present constituents are
responsible for courting the hepatic disease and alternative components have the power to act
as free radical scavenging properties.

1. Introduction

Lichen epiphytes are numerous and functionally necessary
in forest ecosystems also as being a key cluster for looking
environmental modification(1,2]. Lichens are sophisticated plants,
living in dependent relationships with fungi and algae, and the
pertinent partners are made public as mycobiont and phycobiont,
severally. The plant forms a plant structure or lichenized stroma
which will contain characteristic secondary metabolites in all
lichens[3]. They present on barks, stems, leaves and within the soil,
however typically grow in habitats less favorable for higher plants[4].

Usnea longissima (U. longissima) is a lichen species, wide utilized
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in the treatment of the legs and joints injuries, bone fractures, and
skin eruptions in the folk’s medication of assorted countries and its
metabolites have manifold biological activities including antiviral,
antibiotic, antitumor, allergenic, plant growth inhibitors, antioxidant
activities, anti-microbic, anti-herbivore, ecological roles and protein
inhibitors(5.6]. The Usnea (Usneaceae) is massive, hanging hair
lichen (fungus, algae) that grows throughout the northern temperate
zones, particularly the sub-Arctic and Europe, Asia and North
Americal7].

Lichens contain giant amounts of usnic acid, lichesterinic
acid, and alternative substances that possess potent antiseptic
and medicinal drug activities. Lichen polysaccharides have been
receiving abundant attention for their biological activities, especially
antitumor, immunostimulatory properties(8.9].

Susceptibility of the liver to injury by such agents is much
higher than the other organs as a result of its central role in
metabolism in addition as its ability to concentrate and biotransform
xenobiotics[10]. The liver demonstrates a serious role in metabolism
of xenobiotics by regulating the synthesis, secretion and metabolism
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of xenobiotics. Various physiochemical functions of the body
including oxidization, reduction, hydroxylation, hydrolysis,
conjugation, sulfation, acetylation, etc. are well balanced by the liver
alone[11]. Liver disease is considered to be a serious health problem
as liver is an important organ for the detoxification and deposition of
endogenous substances. Administration of vaccines, corticosteroids
and antiviral drugs has been found to be the best remedial choice
for the treatment of liver diseases in conventional medicine. These
treatments are not free from serious and adverse effects, particularly
when given for a prolonged period[12].

Liver diseases representing a major drawback of worldwide
proportions resolvent (CCl,) may be a well-known poisonous
substance that is widely accustomed induce acute-toxic liver injury
in a huge vary of laboratory animals [13].

2. Materials and methods
2.1. Preparation of the lichen extract

The lichen samples were dried in the shade in an airy place and
then stored in paperbags and kept at natural room temperature. Then
the lichen material was milled by an electrical mill. The dried ground
thallic of the investigated lichens U. longissima (50 g) was extracted
using 60% ethanol in a Soxhlet extractor. Then extract was filtered
and concentrated under reduced pressure in a rotary evaporator
(Buchi R-200 USA) at 45 °C and then freeze-dried in lyophilizer
(Labconco, USA) to obtain solid residue (ASE, yield 20.0% w/w).
The extract was dissolved in 5% dimethyl sulphoxide (DMSO) for
the experiments[14].

2.2. Acute oral toxicity

Swiss albino mice weighing 20-25 g were used for the acute
toxicity study. They were randomly distributed into one control
group and five treated groups, containing 5 animals per group
and maintained on standard animal diet and provided water
spontaneously. They were allowed to acclimate for 7 days to the
laboratory conditions before the experiment. After fasting the
animal’s over-night, the control group received 0.1 mL of distilled
water orally. Solution of the extract was ready and every treated
group received the extract dose (2000 mg/kg p.o.). The animals
were ascertained continuously for the first 4 h and for each hour for
the next 24 h, and then 6 h for 48 h when administering the extract
to watch any changes normally behavioral (restlessness, dullness,
and agitation) or different physiological activities and any harmful
symptoms.

2.3. DPPH free radical scavenging activity

Antioxidant activity of the plant extract and standard was assessed
on the basis of the radical scavenging effect of the stable DPPH
free radicall15]. The diluted working solutions of the test extract
were prepared in ethanol. Ascorbic acid was used as the standard in
solutions ranging from 1 to 10 pg/mL. About 0.005% DPPH solution
in ethanol was prepared. Then 2 mL of this solution was mixed
with 2 mL of sample solution and the standard solution to be tested
separately. These solution mixtures were kept in the dark for 30
min and optical density was measured at 517 nm using a Shimadzu
spectrophotometer against ethanol. The control was used is 2 mL of
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ethanol with 2 mL of DPPH solution (0.005%). The optical density
was recorded and percent of inhibition was calculated using the
formula given below[16]:

%Inhibition of DPPH activity = [(A — B)/A] x 100

where, A is optical density of the control and B is optical density of
the sample.

2.4. Experimental animals

Sprague-Dawley rats (160-200 g) of either sex were procured
and were kept beneath controlled conditions of temperature (27
+ 20) °C and ratio 44%-56%, light/dark cycles of 12 h severally
for one week before and through the experiments. Animals were
provided with a standard rodent pellet diet (Amrut, India) and
the food was withdrawn 18-24 h before the experiment though
water was allowed ad libitum. The protocol for this study has been
approved by the Institutional Animal Ethics Committee as per the
guidance of committee for the purpose of control and supervision of
Experiments on Animals CPCSEA, New Delhi, with number (IAEC
CPCSEA/07/2014).

2.5. Preliminary phytochemical analysis

The ethanolic extract of U. longissima was screened for
the presence of various phytochemical constituents such as
alkaloids (wager’s reagent), flavonoids (Shinoda test), glycoside
(anthraquinone test), saponins (hemolysis test), tannins (ferric
chloride test) and steroids (acetic anhydride test) as described by
Anyasor et al.[17] and Sani et al.[18] according to a previously
described method for extraction.

2.6. Carbon tetrachloride-induced liver toxicity

Animals were divided into five groups (n = 6). Group I served as
a vehicle control, which received liquid paraffin. Groups II-V were
treated with CCl, in liquid paraftin (1:2) at the dose of 1 mL/kg body
weight intraperitoneally once in every 72 h for 16 days(19]. Groups
IIT and IV were treated with U. longissima extract at the doses of
200 and 400 mg/kg body weight, respectively, and Group V was
administered with silymarin at a dose of 25 mg/kg body weight
orally. U. longissima extract treatment was started 10 days prior to
CCl, administration and continued until the end of the experiment.
Group I: CCl, control received liquid paraffin;
Group II: CCl, as natural recovery group (1 mL/kg, i.p.);
Group III: CCl, + treated with a daily dose of Silymarin (25 mg/kg
body weight);
Group IV: CCl, + treated with a daily dose of U. longissima extract
(200 mg/kg, p.o.);
Group V: CCl, + treated with a daily dose of U. longissima extract
(400mg/kg, p.o.).

2.7. Sample preparation

The end of the experiment blood samples were collected from the
animal, by puncturing the vein. Plasma is ready by spinning a tube
of contemporary blood containing associate degree anti-coagulant
during a centrifuge till the blood cells fall to bottom of the tube. The
separated serum was holding on at 80 °C for more determination of
the biochemical parameter for GSH, GPX, SOD and CAT.
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2.8. Evaluation of liver damage

Livers of all rats were excised at once assortment of the blood and
liver tissues were divided into two portions. The primary portion
was used for histopathological examination and therefore second
was homogenized in normal physiological isosmotic solution (0.9%
NaCl) (1:9 w/v). The homogenate was centrifuged at 4 °C for 5
min at 3000 r/min and the supernatant used for estimation of viscus
oxidative stress markers. The opposite liver tissue specimens were
used for histopathological examination.

2.9. Hematological analysis

Red blood cell (RBC) count, hemoglobin (Hb), white blood
cell (WBC) count, platelet (PLT) and pack cell volume (PCV)
were determined using standard methods and a fully automated
hematology analyzer.

2.10. Quantitative analysis of enzyme activities

Aspartate and alanine aminotransferase (AST and ALT) activities
were measured according to Nawwar et al.[20]. Whereas, alkaline
phosphatase (ALP) was determined by adopting the procedure of
Rosalki et al.[21].

2.11. Vitamin E in liver

The level of vitamin E was determined by the method of reduction
in Fe** to Fe™* by the tocopherols with the formation of a red complex
of the Fe™ with a, a-dipyridyl. The transmissions were measured by
calorimeter and its expressed in terms of ug/mg protein.

2.12. Lipid peroxidation (LPO)

A total of 900 mg of liver tissue was collected from each
experimental rat, washed with normal saline and soaked in filter
paper. Tissues were then homogenized in 3.0 mL 0.15 mol/L Tris
HCl buffer (pH 7.4) and centrifuged at 3000 r/min at 4 °C for 1 h22].
The supernatant was collected and estimated for lipid peroxidation.
The level of lipid peroxides was expressed.

2.13. Glutathione content (GSH)

A 30% w/v liver homogenate was prepared in 0.15 mol/L Tris-
HCI bufter (pH 7.4) and trichloroacetic acid was added to precipitate
proteins. Samples were centrifuged at 15000 rpm at 4 °C for 1 h.
The supernatant was analyzed for content of reduced glutathione and
expressed as pg/g of liver tissue[23].

2.14. Catalase activity (CAT)
A total of 900 mg liver tissue was homogenized in 3.0 mL M/150
phosphate buffer in ice and centrifuged at 30000 r/min for 1 h at 4 °C.

The supernatant was taken to determine catalase activity[23].

2.15. Determination of malondialdehyde (MDA)

The liver tissues were removed and each tissue was homogenized
in 0.15 mol/LL KCl (at 4 °C; Potter-Elvehjem type C homogenizer) to
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give a 10% w/v homogenate. Aliquots of homogenate (1 mL) were
incubated at 37 °C for 3 h in a metabolic shaker. Then 1 mL of 10%
aqueous trichloroacetic acid was added and mixed. The mixture was
then centrifuged at 800 g for 10 min. One milliliters of the supernatant
was removed and mixed with 1 mL of 0.67% thiobarbituric acid and
placed in a boiling water bath for 10 min. The mixture was cooled
and diluted with 1 mL distilled water. The absorbance of the solution
was then read at 535 nm. The content of malondialdehyde (nmol/g
wet tissue) was then calculated, by reference to a standard curve of
malondialdehyde solution[24].

2.16. Determination of superoxide dismutase activity (SOD)

The reaction mixture (3 mL) contained 2.95 mL 0.05 mol/L
sodium carbonate buffer pH 10.2, 0.02 mL of serum and 0.03 mL
of epinephrine in 0.005 mol/L hydrochloric acid. Serum superoxide
dismutase activity was determined by its ability to inhibit the auto-
oxidation of epinephrine determined by the increase in absorbance
at 480 nm as described enzyme activity was calculated by measuring
the change in absorbancel[25].

2.17. Histopathological studies

Livers were isolated, processed, and embedded in paraffin wax.
The sections stained in hematoxylin and eosin and permanently were
mounted for viewing and reporting [26].

2.18. Statistical analysis

Results were expressed as mean + SEM. The data were subjected
to One-way analysis of variance (ANOVA) test and the differences
between samples were determined by Dunnett’s multiple comparison
tests, using the graph pad prism statistical software (Graph Pad
Software Inc., CA, and USA). Results were considered significant at P
<0.05.

3. Results

3.1. Effect of U. longissima extract on weekly feed intake,
water intake and body weight in Swiss albino mice

In this study, the feed and water intake in case of acute toxicity
study of U. longissima extract at a dose of 2000 mg/kg on observation
for 14 days. After completion of study there was no changes found on
feed intake, water intake and body weight (Figure 1).

3.2. Acute (oral) toxicity study of ethonolic U. longissima
extract

The U. longissima extract did not produce any mortality when
administered orally at various doses of 250 to 2000 mg/kg body
weight (it’s a maximum does) but 2 h post treatment reduced
locomotion and dullness were observed in some animals treated with
higher doses of 2000 mg/kg (Table 1).

3.3. Determination of ICs, value for U. longissima extract and
ascorbic acid (standard)

The effect of antioxidants on DPPH radical scavenging was thought
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Figure 1. Effect of ethonolic U. longissima extract on feed and water intake and body weight in Swiss albino mice.

Values are mean + SEM (n = 5). ULE: U. longissima extract.

to be due to their hydrogen donating ability. The study conclusively
depicted that ICs, value of DPPH assay for ascorbic acid and U.
longissima extract was respectively 340.33 ug/mL and (2.63 + 0.06)
pg/mL, which was positive stand for antioxidant activity of plant
extract (Figure 2).

Table 1
Acute (oral) toxicity study in mice after 24 h of administration of ethonolic
U. longissima extract.

Group Dose D/T"  Period of sings Sings of toxicity observed
mg/kg observation (h)
A - - 24 No toxicity observed
B 250 0/5 24 No toxicity observed
C 500 0/5 24 No toxicity observed
D 1000 0/5 24 No toxicity observed
E 2000 0/5 24 Slight dullness was observed in the first 2 h

Total number of mice (n = 5).
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Figure 2. DPPH radical scavenging activities of the ethanolic extract of
U. longissima and ascorbic acid.

3.4. Effect of U. longissima extract on hematological
parameters

No significant difference was observed in hemoglobin, red blood
cell, white blood cell, erythrocyte sedimentation rate and PVC in the
U. longissima extract treated groups compared with control (Table
2).

3.5. Effect of ethanolic U. longissima extract on liver weight
in CCl, induced hepatotoxicity

The study showed that the liver weights were significantly
decreased in CCl, group. However ULE showed a dose dependent
protection in liver weight. The result of the high dose (400 mg/kg)
was compared with standard drug Silymarin (25 mg/kg) (Figure 3).

Liver weight g/100 g body weight

8 7 *
e
6 - ek
4
2 g
0
T T T T T
1 2 3 4 5
Figure 3. Effect of ethanolic U. longissima extract on liver weight in CCl,
induced hepatotoxicity.

1: Normal control; 2: CCl,(1 mL/kg); 3: Slymarin (25 mg/kg) + CCl,; 4:
ULE (200 mg/kg) + CCl,; 5: ULE (400 mg/kg) + CCl,. All values are expressed
as mean = SEM (1 = 6). One-way ANOVA was used. ": Significant at P < 0.05,
“: Highly significant at P < 0.01 when compared with control.

3.6. Effects of U. longissima extract on SGPT, SGOT, ALP, and
TBL in CCl, induced hepatotoxicity

CCl, caused a significant elevation of liver serum markers. In
the CCl, treated group, the levels of SGPT, SGOT, ALP, and total
bilirubin (TBL) were significantly raised. In contrast, the groups
treated with ULE in doses of (200 and 400 mg/kg body weight) once
daily for 16 days prohibited the hepatotoxicity in a dose dependent
manner (Figure 4).

3.7. Effect of U. longissima extract on GGTP, TP, TG, and TC
in CCl, induced hepatotoxicity

The effects of U. longissima extract at two doses 200 mg/kg, 400
mg/kg on liver biochemical assessment in CCl, induced hepatic
injury are represented in Figure 5. CCl, induced toxicity caused fall
in the activities of GGTP, TP (total protein), TC (total cholesterol),
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Figure 4. Effects of ethanolic U. longissima extract on biochemical markers in CCl, induced hepatotoxicity.
1: Normal control; 2: CCI,(1 mL/kg); 3: Slymarin (25 mg/kg) + CCl,; 4: ULE (200 mg/kg) + CCl,; 5: ULE (400 mg/kg) + CCl,. ": Significant at P < 0.05, "
Highly significant at P < 0.01 when compared with control.
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Figure 5. Effects of ethanolic U. longissima extract on biochemical markers in CCl, induced hepatotoxicity.
1: Normal control; 2: CCl,(1 mL/kg); 3: Slymarin (25 mg/kg) + CCl,; 4: ULE (200 mg/kg) + CCl,; 5: ULE (400 mg/kg) + CCl,. : Significant at P < 0.05, ™"
Highly significant at P < 0.01 when compared with control.
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Table 2
Effect of U. longissima extract on hematological parameters.

Treatment Dose (mg/kg) Hb (g/dL) RBCI10° mil/mm’ WBC 10’ mil/mm’ ESR mm/h Platelets in lakhs Clotting time (Sec) PCV (%)

Control - 14.18 + 1.46 543 +1.23 4.63 +0.34 4.15+1.16 350.00+15.13 150.40 + 2.49 60.00 +2.33
ULE 100 mg/kg 11.12 £ 1.25 5.10 £ 1.70 5.10 £0.97 422 +128 400.00+16.14 113.30 £2.12 50.00 +3.26
400 mg/kg 12.52 +1.20 4.96 +1.38 8.46 +0.26 4.00+1.30 425.00«17.18 110.30 = 0.38 57.00 £2.16
800 mg/kg 13.30 + 0.14 5.69 + 1.65 7.93+0.14 4.52+2.18 459.00 = 10.15 120.10 = 1.20 55.00 = 1.27

All values are expressed as mean = SEM (1 = 6). One-way ANOVA was used. : Significant at P < 0.05; "": Highly significant at P < 0.01 when compared with
control.

TG (Tri-glyceride) respectively. Nevertheless, U. longissima extract ~ and drop in enzymatic scavenger viz. CAT, SOD levels in the liver
administration has substantially improved their activities. homogenate. Treatment of rats with U. longissima extract in doses
of (200 and 400 mg/kg) noticeably prohibited the CCl, induced
3.8. Effect of U. longissima extract on LPO, MDA, GSH, CAT,  alterations of various parameters LPO, CAT, SOD, MDA and GSH.
and SOD in CCl, induced hepatotoxicity The degree of protection by U. longissima extract (200,400 mg/
kg) was ascertained statically similar to the quality drug (Figure

The administration of CCl, led to elevation in the levels of LPO  6).
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Figure 6. Effect of ethanolic U. longissima extract on liver homogenates parameters in CCl, induced hepatotoxicity.
1: Normal control; 2: CCl,(1 mL/kg); 3: Slymarin (25 mg/kg) + CCl,; 4: ULE (200 mg/kg) + CCl,; 5: ULE (400 mg/kg) + CCl,. ": Significant at P < 0.05, ™"
Highly significant at P < 0.01 when compared with control.
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3.9. Histopathological studies

The histopathological evaluations are direct means of assessing
the defensive effect of the drug. The groups received CCl, alone;
the spoils of cells around the central vein were well evident.
While, the amount of damage was found minor in the studies
included treatment of U. longissima extract. The results of the
histopathological study supported and well associated with data
obtained from an assessment of the enzymatic parameters (Figure
7).

D

Figure 7. Histopathological studies of representative photomicrographs of
liver sections.

A: Liver segment of normal control rats showing normal architecture; B:
Liver segment of CCl, treated rats showing huge fatty changes, necrosis,
ballooning degeneration, and severe infiltration of the lymphocytes and
therefore the loss of cellular boundaries; C: Liver section of rats treated
CCl, and 25 mg/kg of silymarin showing signs of inflammatory cascade
around central vein indicating a light degree of fatty amendment, and
necrosis and focal necrosis (dilatation); D: Liver segment of rats treated
CCl, and 200 mg/kg of ULE showing less inflammatory cells around
central vein, absence of necrosis; E: Liver segment of rats treated CCl, and
400 mg/kg of ULE showing: minimal inflammatory cellular infiltration,
large septa of connective tissue flowing together and penetrating into the
parenchyma. There is regeneration of hepatocytes evident.

4. Discussion

World Health Organization survey indicates that a total of about
70%—-80% of the world population relies on non commercial
medicine mainly the herbal sources, in the primary health care
units[27].

Phytochemical constituents such as alkaloids, flavonoids,
tannins, phenolics, saponins, terpenoids and alternative aromatic
compounds are secondary metabolites that are created in plants as
a response to stress or as a part of their defense reaction against
prediction by several microorganisms, insects and alternative
herbivores[28]. Plants phenols and flavonoids are necessary teams
of natural antioxidants and have a larger tendency to cure several
sicknesses. The principle of the DPPH methodology based on the

production of free radical(29] and also the impact of antioxidants
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on DPPH radical scavenging activity is due to their hydrogen
donating ability. The results indicate that total phenolic and
flavonoids content in the ethanolic U. longissima extract were
liable for its antioxidant activities.

Oxidative stress resulting from an imbalance in the antioxidant
defense system and production of reactive oxygen species
(ROS) are including superoxide radicals, hydroxyl radicals, and
hydrogen peroxide, arising from aerobic metabolism in free
radicals interacting with endogenous macromolecules[30].

The toxic action of CCl, is closely joined to its metabolic
activation to ephemeral reactive intermediates. Reductive
dehalogenation of CCl, is catalyzed by cytochrome P450, the
terminal enzyme of the hepatic mixed perform oxidase system.
The existence of free radicals during CCl, metabolism has been
tried by spin trapping experiments(31,32]. Tetra-chloromethane
biotransformation leads to the production of extremely reactive
free radical metabolites, that causes lipid peroxidation and
injury to hepatocyte membranes, resulting in centrilobular
necrosis of hepatocytes accompanied by lipid degeneration.
Neutrophils gather round the broken hepatocytes, and they induce
inflammatory reaction through pro-inflammatory cytokines
(TNF-a, IL-1 and IL-6)[33].

In the acute toxicity study of the extract, no changes in the
behavior and in the sensory nervous system responses were
observed. Also no adverse gastrointestinal responses were
observed in experimental animals. The extract can be classified
as non toxic, since the oral minimum lethal dose (LDs,) of the
ethonolic U. longissima extract was estimated as > 2000 mg/
kg body weight, implying the relative safety of the plant extract
when administered acutely. There was a significant increase (P <
0.05) in the body weights of the animals treated with the higher
doses compared with the control, there was neither decrease nor a
significant increase in the body weights of animals (Table 1). The
results further revealed that the extract caused an increase in the
liver weight and body weight of rats in the test groups, compared
to the rats in the control group, though the increase was non-
significant. Since no death was recorded in the acute toxicity
study, and no changes in animal behavior.

The various hematologic parameters accustomed assess
the toxic potential of plant extract in men and animals[34].
Assessment of hematologic parameters will be used to verify the
extent of deleterious effect of foreign compounds including plant
extracts on the blood constituents of an animal. Such toxicity
testing is relevant to risk analysis as changes in the hematological
system have higher predictive value for human toxicity, when
data are translated from animal studies[35]. It can also be used to
justify blood relating functions of plant extract[36]. The present
study has revealed that there was no vital difference in Hb, red
blood cell, white blood cell, erythrocyte sedimentation rate and

PVC in the U. longissima treated groups compared with control.
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In the present study, there was a significant (P < 0.001)
increase in the level of MDA and a significant (P < 0.001)
decrease in SOD, GSH, GST and vitamin C levels in the test
groups (200400 mg/kg) when compared to the control, which
are signs of oxidative stress due to excessive formation of free
radicals in the experimental animals[37,38]. The liver is the
main organ with the highest content of GSH, which provides to
respiratory organ and excretory organ by distinct GSH transport
system([39]. Malondialdehyde (MDA), a breakdown product, is
a measure of lipid hydroperoxides, causing lipid peroxidation.
MDA assay has been found to be a reliable predictor of oxidative
damage and considered to be the most reliable marker of lipid
peroxidation[37].

The bread (U. longissima) may be immune-stimulating because
of high polysaccharide content. Half of the carbohydrates were
found in Iceland longissima where digested. Main polysaccharide
is 53%—64% assimilated[40].

ALT and AST are cytoplasmic amino transferases that release
extra cellularly and go into the circulation upon hepatocytes
damage. They are commonly used biomarkers for measuring
hepatic injury in both experimental and clinical studies[41].

Liver injury elicited by CCl, was confirmed by histopathologic
analysis that disclosed cellular correlates of damage 24 h
when CCl, administration. This hepatocellular injury led to
an increase in liver weight. Rupture of cellular membranes
resulted in intracellular content outflow with concomitant
elevation of blood viscus body fluid markers. Silymarin and
also the extract prevented the increase of liver weight in rats. U.
longissima extract administration induced microscopic anatomy
and biochemical changes reflecting liver recovery toward
normality. Analogous results have been according beneath similar
experimental conditions[42].

In conclusion, as method as a result of the current information
worries, in this study is that the investigation to indicate that the
presence of chemical constituents from U. longissima, and potent
hematological and antioxidant activity against CCl, iatrogenic
acute liver damage in rats. This was disclosed by changes in
level of LPO and GSH concentration in liver, additionally to the
elevation of SOD, CAT and GPx activity. Whereas, U. longissima
extract is ready to ameliorate acute liver damage to a high degree,
as proved by the improvement in histopathological changes. The
ULE evidenced its activity either through stabilization of cellular
membrane or through anti-peroxidase activity. The outcome
of this study reveals that, there is a powerful antioxidant and

hepatoprotective activity of ULE.
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