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Abstract

The objective of the present study was to investigate the efficiency of aqueous — methanol
(30:70%) extract of Melia azedarach L. fruit against paracetamol — induced hepatitis in rabbits.
This research was conducted at, University of Diyala, College of Veterinary Medicine. Twenty
mature, 1-2 years old male rabbits, were kept in aroomat 20- 27°C. After 2 weeks of adaptation,
they were divided into four groups of, 5 animals each. Rabbits of the first group were left
without any treatment (without extract and without treatment with paracetamol) to serve as a
(negative control group). The rabbits in the second group, were treated orally (PO) with
aqueous — methanol (30:70%) extract of M. azedarach fruit (300 mg / kg body weight)
dissolved in 2 ml saline, daily for 9 days. On the 10" day, hepatitis was induced via treatment
with paracetamol (250 mg / kg body weight (b.w) dissolved in 2 ml saline) intraperitoneally
(IP), daily for 9 days, the treatment with extract was continued till the end of the study on day
18" (hepatoprotective group). Meanwhile, rabbits of the third group were left without treatment
during the first 9 days, then hepatitis was induced on 10" day, as described previously,
accompanied by treatment with the same dosage of the extract, dissolved in 2 ml saline for 9
days (PO) (hepatocurative group). Rabbits in the fourth group were not treated with extract

during the study, but on the 10" day they were treated with paracetamol, 250 mg / kg b. wit.
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dissolved in 2 ml saline (1. P.) for 9 days (control group). All animals, were euthanized on day
18 and, blood was collected and serum was obtained to estimate levels of serum enzymes (RMS,
ALT, AST, TSB, TSP, BUN, and Creatinine). The dependent parameters were heart rates,
respiratory rates, body weight and body temperature, in addition to some hematological
parameters, clotting and bleeding times, total and differential leucocytes count. The results
revealed that the levels of biochemical parameters increased in paracetamol- treated rabbits in
comparison with the non- treated groups, while the total protein content decreased. The extract
exhibited a significant reduction in biochemical parameters (P<0.05). In conclusion, it is
obvious that Sibahbah aqueous alcohol extract possesses a significant hepatoprotective effect

against paracetamol — induced hepatitis.
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Introduction

Liver performs many physiological functions such as, protection from hazards of harmful drugs
and chemicals. Hepatic disorders account for a high mortality rate, Jaundice and hepatitis are
major manifestations [1]. Liver is an important organ, which plays essential roles, including;
metabolic activities, removal of toxicity of many internal and external harmful agents, e.g.

alcoholism and drugs [2].

Recently, plant — derived products received considerable attention because of their diverse

pharmacological actions such as antioxidant and hepatoprotective activities [3 and 4].

Various chemical ingredients present in leaf, root, and stem of M. azedarach, such as
meliacarpin, limonoids, sendanins, trichlins and azedarachins [5]. Leaves extracts contain many

phytochemical bioactive contents [6].

Paracetamol is one of typical examples of dose- related toxicity [7]. It is the etiological agent

of liver dysfunction, as it exhibits an injurious effect on liver [8 and 9]. In contrast, it is a useful
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counter analgesic and antipyretic agent [10]. M. azedarach is without risk, in general, in human
uses, if used at lower, mild levels, but in higher doses causes a harmful effect if it is taken >
1000 mg in one dose, or > 400mg in a day, by adult human [11], or above 2000 mg per day, in
alcoholism [12]. At these conditions’ paracetamol can effectively destruct liver. And in few
cases, even ordinary non - harmful quantities of plant, may lead to some extent of harm, in

normal persons.

Paracetamol has no danger, at a dose which depends in treatment, but at high level, it is one of
famous poisonous products, as it may cause liver injury. It is regarded as a product of choice

against pain, for many individuals suffering from chronic hepatic disturbances [13 and 14].

Acetaminophen-(Paracetamol) may cause liver necrosis [15]. Acute liver injury may involve
the parenchyma, bile secretory function or both. Some drugs including acetaminophen have

been reported to cause hepatic injury that is cytotoxic in nature [16].

The current research was planned to study the efficiency of water alcohol extract of Sibahbah
as preventing agent of liver from injurious effects resulted from treatment with paracetamol in
rabbits.

Materials and Methods

Preparation of extract

Mature sibahbah fruits were collected from local gardens of Baquba city, Diyala, Iraq. The
fruits were washed under running tap water, then crushed, and ground to fine powder, by a
mortar and pestle, then by electric grinder. The grounded fruits, were macerated in aqueous —
methanol (30:70) mixture for 3 days with continuous shaking using magnetic stirrer. Then
filtered, concentrated using Rotary evaporator, till a semisolid residue was obtained. This

extract was used in this study as hepatoprotective agent.
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Preparation of paracetamol

Five % solution was prepared, by dissolving 5 g of acetaminophen in 100 ml, distilled water,

freshly whenever treatment was applied.
Experimental animals

Twenty healthy mature 1-2 years old male rabbits weighing from 1-1.9 kg were obtained from
the Department of Medicine, College of Veterinary Medicine, University of Diyala. The
animals were maintained at standard housing conditions and fed green and concentrated diet
and water ad libitum [17].

Acute toxicity studies

The acute toxicity of 30: 70% aqueous — methanol M. azedarach extract, was initiated in rabbits
by staircase method [18]. The LDsp was determined as per the OECD guide line no. 423 (acute

toxic class method) [19].

Six rabbits were used for determination of acute toxicity of M. azedarach. They were grouped
in three groups of two rabbits and kept in separated cages. The first group was treated with 250
mg / kg, monitored for 48 hours, if no death occurs, the second group was exposed to 500 mg /
kg, while the third-group was given 1000 mg / kg and waited for 48 hours to see whether they

die or not. All the animals in this section of the study were observed for 14 days.

It was observed that the tested extract was not fatal, even at 1000 mg / kg, hence 300 mg / kg

was selected for this research.
Experimental design

After 2 weeks of acclimatization, 20 rabbits were selected, and grouped into four groups of 5

each.
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Groups treatment

Gr. l---------- not treated with extract nor exposed to paracetamol.

Gr. H--------- Hepato-protective: treated with extract then induced hepatitis.

Gr. HH---------- Hepato- curative: Induced hepatitis then treated by the extract
Gr. IV-------- Control positive: Hepatitis induced without treatment with extract.

Control Negative: Rabbits of 1% group did not treat with the extract and not exposed to

paracetamol.

Hepato-protective: rabbits of 2" group were treated with aqueous — methanol (30:70%) of M.
azedarach fruit extract, 300 mg/ kg b. wt. in2 ml saline, for 9 days, then hepatitis, was induced,
through exposure to paracetamol, 250 mg / kg b. wt. in 2 ml saline, (IP) for 9 days, the treatment

with extract was continued till the end of the experiment (in day 18™).

Hepato- curative: Rabbits of 3™ group, were left without treatment, in 1%, 9 days, but hepatitis
was induced, as in previous group, accompanied by, treatment with the extract, 300 mg /kg b.

wt. in 2 ml saline for 9 days.

Control positive: those of 4™ group, were exposed to paracetamol, 250 mg / kg b. wt. in 2 ml

saline, for 9 days, without treatment with the extract.

In day 18 all animals, were euthanized, for serum collection, to estimate, enzymes [20] (RMS,
ALT, AST, TSB, TSP, BUN, and Creatinine) using standard assay Kits [21 and 22]. Hepatic
samples for histopathological examination were obtained, stained, using hematoxylin- eosin
stain [ 23 and 24].

The dependent parameters; were, clinical, included, heart rates, respiratory rates, body
temperature, body weight, with some hematological examination (total red blood cell count,
Hb% and PCV%), clotting and bleeding times, total and differential leucocytes count, three
times [25].
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Statistical analysis

Values were represented as Mean + SE. Students T- test was used for statistical analysis.
Duncan test, was used to compare the level of significance. Values of probability over 0.05
were considered significant [26].

Results
Acute plant toxicity test

Only signs of mild toxicity were monitored. No death in animals was recorded so the extract

was considered non- toxic at concentrations more than 1000 mg / kg body weight.
Sub-acute toxicity studies

The results did not show any significant difference between the groups of animals regarding

the clinical parameters table 1.

Table 1: The clinical picture (Body weight / kg, body temperature °C, respiratory rates/ minute, and
heart rates / minute) of rabbits used in the study

Parameter Group UiimE
Pretreated Post treated
[ 1.50 +0.10a 1.52+0.20a
. 1l 1.47 £0.03a 1.46 £ 0.04a
Body weight Kg =, 148+0.02a 1,50 £ 0.30a
\Y4 1.46 £0.15a 1.44 +£0.25a
| 39.0+0.15a 38.9+0.12a
Body temp. °C I 38.60 + 0.29a 38.90 £ 0.17a
' 1] 38.8 +0.15a 38.8 +0.20a
v 39.1+0.10a 39.3 +0.25a
| 125.0 + 5.50a 125.0 £ 4.0a
Resp. rate / min. I 120.0 + 9.54a 122.25 + 8.60a
1] 130.0 + 8.0a 128.0 +6.0a
v 128.0 + 2.50a 131.0+ 3.0a
Heart rate/ min. | 171.5+8.0a 175.5+6.0a
1 170.0 £ 7.91a 173.75 +9.35a
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175.0 +£5.0a

178.0 + 6.50a

v

180.0 6.00a

185.0 3.50a

Values are M +SE: a, non- significant differences between pre and post treatment.

The result revealed that prolongation of both bleeding and clotting times in group exposed to

paracetamol in comparison with the non - treated and those exposed to paracetamol and treated

with the extract of M. azedarach table 2.

Table 2: Showing bleeding and clotting times (seconds) of rabbits used in the study

Parameter Group Time
Pretreated Post treated
I 45.0 + 0.5aA 47.0 + 0.6aA
Blceding / sec I 43.0+1.07aA | 45.0+ 3.54aA
i 11 45.4 +2.50aA | 50.5 + 0.25bA
v 46.0 + 1.50aA | 52.5+ 1.50bB
I 45.20 £ 3.29aA | 46.0 £ 3.69aA
Clotting / sec. I 47.50 £ 3.0aA 47.0 = 6.0aA
1] 49.5 + 4.0aB 55.0 + 4.0bB
v 50.5+2.50aB | 59.0+ 1.50bB

Values are M +SE: a, b refer to the significant differences between pre and post treatment values; A, B

significant differences between groups.

The results showed that TEC, Hb, PCV, MCV, MCH and MCHC, did not change table 3.

Table 3: Showing total erythrocytes count, Hb, PCV and erythrocyte indices (MCV, MCH, MCHC)

of rabbits used in the study.

Parameter Group Time

Pretreated Post treated

I 5.70 + 0.35a 5.40 +0.08a

Erythrocytes 1 6.08 £ 0.27a 6.36 + 0.51a
X108/cmm in 6.25+.0.25a 5.90 + 0.15a
v 5.8 +0.15a 6.00 + 0.35a

| 9.20 + 0.25a 8.85 + 3.15a

Hb g% I 10.00 + 0.17a 9.98 + 0.27a
1] 9.60 + 0.30a 9.00 + 0.28a

v 9.80 + 0.25a 9.20 + 0.30a

| 35.7 + 0.65a 36.0 + 9.0a

I 36.0 + 0.82a 33.5+0.58a

PCV % Il | 330+06a | 36.2+0.80a
\Y 32.5+0.15a 35.5+1.00a
MCV ft | 55.40 £3.15a | 49.6 +14.91a
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Il | 59.46 % 2.37a | 48.05 < 4.10a
Il | 50.0+2.00a | 50.25 < 1.85a

IV | 495+125 | 5.9+ 1.00a
| 195+0.90a | 18.19 +523a
TCH Il | 20.28+0.87a | 16.64+1.38a
i 18.4+09a | 19.0%0.85a

IV | 195+06a | 205%0.70a

| 359+0.252 | 34.9+03%
Il | 34.09+012a | 34.010.2la

MCHC Il | 351+020a | 350%0.18a
IV | 339+06a | 3662025

Values are M £SE: a refer to non- significant differences between groups and pre and post
treatment values.

Results showed that TLC, lymphocytes and heterophils % changed significantly, while
eosinophils, basophils and monocytes % did not change, in treated group in'.comparison with

the control group table 4.

Table 4: Showing total and differential leucocyte counts of rabbits suffered from induced hepatitis

Parameter Group b
Pretreated Post treated
| 20.0 + 1.50aB 19.8 + 0.6aB
Total leucocytes I 19.45 + 2.22aB 18.48 + 2.05aA
x10%/cmm I 18.2 + 3.0aA 18.8 + 0.53A
v 18.8 + 1.50bA 17.0 + 0.25aA
| 48.0 + 2.5aA 50.5 + 12.60bA
Heteraphil% I 46.67 + 6.01aA 49.0 £ 8.66bA
1] 52.5 + 3.5aB 53.0 +2.5aB
v 50.0 + 2.5aB 51.0 +3.0aB
| 46.8 + 3.5aA 48.0.+ 4.0bB
Lymphocyte% I 47.0+£5.77aA 49.0 £1.22bB
1] 44.4 + 2.0bA 40.0 + 2.80aA
\Y 47.0 £ 2.0bA 42.0 + 1.50aA
| 3.9 +0.7aA 3.5+ 0.5aA
Eosinophil% I 4.0 + 0.1aA 4.33 +1.20aA
1] 3.0 £ 1.0aA 3.45 + 0.53A
v 3.15+0.1aA 3.20 + 0.15aA
| 2.8 + 0.25bA 1.50 + 0.53A
Basophil% I 2.0 + 0.58bA 1.33 +0.33aA
1] 2.0 + 0.353A 1.8 £ 0.15aA
v 2.5+ 0.05aA 1.8 £ 0.09aA
| 1.5 + 0.5aA 1.5 + 0.5aA
Monocyte% T 133+ 0.88aA 1.0+ 0.53A
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I 1.5+ 0.93A
v 1.0 + 0.09A

1.8+ 0.53A
2.5+ 0.15bA

Values are M £SE: a, b refer to the significant differences between pre and post treatment
values; A, B significant differences between groups.

Bilirubin, ALT, AST, RBS, BUN values showed significant changes in group treated with
paracetamol, while total protein decreased, in comparison with those of non- treated rabbits
table 5.

Table 5: Levels of, RBS, ALT, AST, TB, TP and BUN of rabbits

Parameter e ond P 31 i
RMS mg/dl 115 + 4.85a 125.47 £ 7.04b 130.6 +3.5b | 150.13 +2.0c
ALT U/L 61.65 + 5.55a 90.85+1.2b 140.8 £+ 3.0c 160.7 + 2.5d
AST U/L 74.85+17.96a | 80.86+7.74a 100.1 £+ 8.0b 119.2 +5.6¢
TSB mg/dl 0.55 £ 0.15a 0.7 £ 0.03a 0.7£0.2a 0.9 £ 0.03b
TSP g/ dl 8.0+ 1.5b 6.8+ 0.8b 5.8+ 1.0a 4.5+ 0.9
BUN mg/dl 18.72 £ 0.42a 32.2£0.2b 40.0+0.1b 45.6 +0.2c
Creatinine mg / dl 1.25 +9.85a 0.9 +5.8a 0.8+ 0.5a 1.2+0.4a

Values are M + SE: a, b, ¢, d refer to the significant changes in values.

The grossly appearance showed hepatomegaly, congestion, fibrin formation on the surface of
liver in exposure to paracetamol in comparison with those of control non - exposed, and those

treated with aqueous — methanol extract of M. azedarach fruit figure 1.

Figure 1: Panel 1: showed Normal liver from the control group; Panel 2: Liver showing fibrin on the
surface and congestion together with lung congestion. Panel. 3: Hepatomegaly, congestion, fibrin

formation on the liver and congestion of the lung
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The histological changes showed there is hydropic degeneration in the hepatocytes and there is
infiltration of monocyte cells in the portal areas of liver from rabbits exposed to paracetamol.
While in liver from those treated with aqueous — methanol extract of M. azedarach there are
congestion of blood vessels with mild infiltration of mononuclear cells figure 2.

Figure 2: Panel 1: showing hydropic degeneration in the hepatocytes and infiltration of monocytes in
the portal areas. Panel 2: showing hydropic degeneration, congestion of blood vessels with infiltration
of monocytes (group treated with agueous — methanol extract of M. azedarach). Panel 3: Normal liver,

from control group non- exposed to paracetamol
Discussion

The results of current study showed that the harmful dose of M. azedarach fruit extract was
found to be greater than 1000 mg / kg. The signs observed on animals during the study may
be due to physiological reactions to the administered extract. Results revealed a dose of 1000
mg was save and fit to be used in the next section of the study and accordingly, the study was

completed without any mortality during the 14 days of monitoring.

Current study showed significant increases in bilirubin, ALT, AST, RBS, BUN, in group treated
with paracetamol in comparison with non — treated group. The elevated levels of these enzymes

may contribute to hepatic injuries caused by toxins.

Catechins which are one of the phytochemical content of plants used in this study, may be

responsible for lowering the levels of (ALT and AST) in treated animals [27].
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In our study, the extract of M. azedarach fruits kept the levels of serum enzymes (ALT and
AST), and (TB). Similarly, elevated levels of bilirubin, in serum, may be due to the hepatitis
caused by administration of acetaminophen which may led to the production of abnormal
amounts of bilirubin by the liver. In addition, AST and ALT enzymes, present in hepatocytes,

they are also found in lesser amounts in kidneys, heart and skeletal muscles.

High levels of serum liver enzymes, ALT, AST, and serum bilirubin, in current study, pointed
out to the fact that administration of paracetamol produces a hepatotoxic effect. These findings
are in agreement with the results of other studies [28 - 31], as they attributed the rising of liver

markers to hepatic injuries.

Elevated levels of serum enzymes can be attributed to loss of hepatocytes integrity, that lead to
releasing of enzymes from hepatocytes, this was cleared, in our study from the histopathological
changes, as there were degenerative and inflammatory changes, with congestion of blood

vessels. These findings were in agreement with [32-35].

Muhammad et al., [36] referred to the fact that in normal rabbits, suffering from paracetamol
intoxication, high levels of AST, ALT, ALP, total bilirubin, and direct bilirubin, indicating

acute centrilobular necrosis. Flavonoids and glycosides are known strong antioxidants [37].

Conclusions

On basis of obtained results, aqueous — methanol extract of Sibahbah fruit, exerts a protective

effect via lowering the damage, induced by paracetamol.

Administration of 250 mg / kg of paracetamol, to rabbits induced a hepatic damage which

revealed by changes in liver markers, in addition to the histopathological changes.
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