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Abstract

The present study used 20 albino rats that distributed randomly to five groups (each group contain 4 rats), the
first group was control group administrated only normal diet and water, the second group administrated with
lead-acetate for four weeks, the third group administrated with lead-acetate for six weeks, the fourth group
administrated with lead-acetate for four weeks and then, treated with 1ml root extract for 15 days, the fifth group
administrated with lead-acetate for six weeks and then, treated with 1ml root extract for 15 days. The ALT, AST,
ALP, bilirubin and creatinine levels were increased while albumin levels were decreased and showed high
significant changes (P < 0.01) in groups that administrated with lead-acetate compared with control group, but
the levels of all parameters back to normal when the groups that administrated with lead-acetate treated with
Glycyrrhiza glabra root extract. It was concluded from this study that roots extract has amply good effect on

liver and kidneys enzymes.

Introduction

Glycyrrhiza glabra (Licorice) is a ligneous perennial
shrub growing in Mediterranean region and Asia
widespread in Turkey, Italy, Spain, Russia, Syria,
Iran, China, and Israel. (1&2). The plant, having

multi-year  production-cycle, has blue, violet
flowers[1].

The licorice shrub is a member of the pea family and
grows in

subtropical climates in rich soil to a height of four or
five feet.

It has oval leaflet white to purplish flower
and flat pods.

Below ground, the licorice plant has an extensive root
system with a main taproot and numerous runners.
The main taproot, which is harvested for medicinal us
e, is soft, fibrous, and has a bright yellow interor[3].
Glycyrrhiza is derived from the ancient Greek term gl
ykos, meaning sweet, and rhiza, meaning root.
Licorice extracts have been used for more than 60 yea
rs in Japan to treat chronic hepatitis, and also have the
rapeutic benefit against other viruses, including huma
n immunodeficiency virus (HIV), cytomegalovirus (C
MV), and Herpes simplex. Deglycyrrhizinated
licorice (DGL) preparations are useful in treating
various types of ulcers, while topical licorice
preparations have been used to sooth and heal skin
eruptions, such as psoriasis[4], and also Licorice
extracts have been wusedto treated the cough
suppression [5], treatment of early Addison disease
[6 , 7] and the Glycyrrhizin, a triterpenoid compound,
accounts for the sweet taste of licorice root. This
compound represents a mixture of potassium-
calcium-magnesium salts of glycyrrhizic acid.
Research shows that on being broken down in the gut,
glycyrrhizin exerts an anti-inflammatory action
similar to hydrocortisone and other corticosteroid
hormones [8]. Lead (Pb) is a heavy soft metal occurs
in nature as oxide or salts, it is one of the most
hazardous and cumulative environmental pollutants.
Lead poisoning is causes disorders in haemopoietic
system, gastrointestinal and muscular weakness [9].
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Also, Lead has been associated with various forms of
cancer, nephrotoxicity, central nervous system effects
and cardiovascular diseases in human [10]. Therefore,
the present study deigned to show the protective
effects of Glycyrrhiza root extract against lead-
acetate toxicity in the liver and kidneys.

Kingdom: Plantae

Division: Angiospermae

Class: Dicotyledoneae

Order: Rosales

Family: Leguminosae

Genus: Glycyrrhiza

Species: glabra Linn [11].

Materials & methods

Animal model

Twenty adult male albino rats, (wt225-250 g) age (4-
6 months) obtained from the Public company of
medicines manufacture and requirements medicals -
Samara, Iraq, and kept on standard pellet diet and
water.

Glycyrrhiza glabra root extract

Licorice root was prepared from Kirkuk market.
Licorice roots were dried and grinned into powder.
The powder was used for extraction. Four grams of
dried powder was suspended in 100mL sterile
distilled water and kept in 37°C for 24 hours and then
incubated for eight hours in room temperature while
being mixed by magnetic mixer. In the next step, the
suspension was kept 18 hours at room temperature.
The final mixture was passed through 0.45 pL filter
and preserved at 4°C until the time of use [12].
Chemicals

Lead-acetate ((CH3 COO)2 Pb; H,0) was dissolved
in distilled water. Treated rats were received distilled
water rich in lead acetate (2 g for each liter), the
administrated occur as open dose [9&10].
Experimental design

In this study 20 albino rat were used and distributed
for five groups (each group consist four rats) as
follow:
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1. Group A: control group administrated with
normal saline only for seven days, then killed all were
euthanized at eighth day.

2. Group B: administrated with lead-acetate for four
weeks, then killed.

3. Group C: administrated with lead-acetate for six
weeks, then killed.

4. Group D: administrated with lead-acetate for four
weeks. After that, treated with 1ml root extract for 15
days, and then killed all were euthanizedat sixteenth
day after treatment.

5. Group E: administratedwith lead-acetate for six
weeks. After that, treated with 1ml root extract for 15
days, and then Killed all were euthanatized at
sixteenth day after treatment.

Prepare of blood solution

Subjected rats under anesthesia then later took heart
blood and put in test tubes that contain EDTA. This
solution was mixed with phosphate buffer,
centrifugation 2000 cycle/min for 10 min. Supernated
was taken and 1 ml distal water added for it. Serum
concentration of aspartate amino transferase(AST),
alanine  amino  transferase  (ALT), alkaline
phosphatase (ALP), albumin, bilirubin and creatinine
were measured by using of kits of Rondaxcompany,
UK in spectrophotometer.

Statistical analysis

Data were analyzed statistically using a statistical
Minitab program under SPSS and Microsoft Excel
XP system.. Means of data were compared using
Duncan's Multiple Range test. Probability levels of
more than 0.01 were regarded as statistically non-
significant, whereas values less than 0.01 were
considered as significant as follows:

(P< 0.01) highly significant *[13].

Results

AST tests

The results of the present study showed significant
changes (P<0.01) in level of AST between groups. As
shown in figure (1), the groups that administrated
lead-acetate for four weeks and for six weeks showed
significant increase compared with control group, but
in the groups D and E, (groups that administrated
with lead-acetate and treated roots extract), showed
non-significant changes compared with control group.
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Figure (1): AST Levels
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ALT tests

The results of the present study showed significant
changes (P<0.01) in level of ALT between groups. As
shown in figure (2), the groups that administrated
lead-acetate for four weeks and for six weeks showed
significant increase compared with control group, but
in the groups D and E, (groups that administrated
with lead-acetate and treated roots extract), showed
non-significant changes compared with control group.
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Figure (2): ALT Levels

Alkaline phosphatase tests

The results of the present study showed significant
changes (P<0.01) in level of alkaline phosphatase
between groups. As shown in figure (3), the groups
that administrated lead-acetate for four weeks and for
six weeks showed significant increase compared with
control group, but in the groups D and E, (groups that
administrated with lead-acetate and treated roots
extract), showed non-significant changes compared
with control group.
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Figure (3): Alkaline phosphatase levels

Bilirubin tests

The results of the present study showed significant
changes (P<0.01) in level of bilirubin between
groups. As shown in figure (4), the groups that
administrated lead-acetate for four weeks and for six
weeks showed significant increase compared with
control group, but in the groups D and E, (groups that
administrated with lead-acetate and treated roots
extract), showed non-significant changes compared
with control group.
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Figure (4): Bilirubin level

Albumin tests

The results of the present study showed significant
changes (P<0.01) in level of aloumin between groups.
As shown in figure (5), the groups that administrated
lead-acetate for four weeks and for six weeks showed
significant decrease compared with control group,
but in the groups D and E, (groups that administrated
with lead-acetate and treated roots extract), showed
non-significant changes compared with control group.
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Figure (5): Albumin level

Creatinine tests

The results of the present study showed significant
changes (P<0.01) in level of creatinine between
groups. As shown in figure (6), the groups that
administrated lead-acetate for four weeks and for six
weeks showed significant change compared with
control group, but in the groups D and E, (groups
that administrated with lead-acetate and treated roots
extract), showed non-significant changes compared
with control group.
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Discussion

Liver enzymes (AST, ALT, ALP, bilirubin and
albumin) are considered as an important biomarker
for the detection of lead hepatotoxicity. According to
our results, lead caused a significant increase in AST,
ALT, ALP and bilirubin levels and decreased in the
albumin levels versus the control group. Azoz &
Riham (2012) referred that the lead-acetate lead to
elevate the levels of serum AST, ALT, ALP and
bilirubin in albino rats. On the other hand, Haouas et
al (2014) referred that the lead-acetate lead to elevate
the levels of serum AST and ALT in albino rats.
Ibrahim et al (2012) state that the lead-acetate lead to
elevate the levels of serum AST and ALT and
decreased in the albumin levels in albino rats, that is
in agreement with the results of the present study.
Also, in study carried by Saleem et al. (2011) to show
the protective effect of Glycyrrhizin on the liver and
kidneys functions in mice. They found that the
Glycyrrhizin lead to enhancement the levels of AST,
ALT, ALP, albumin, bilirubin and creatinine.

Renal creatinine is considered as an important
biomarker for the detection of lead renal toxicity.
According to the results, lead caused a significant
increase in creatinine levels versus the control group.
Ashour et al (2007) referred that the lead-acetate lead
to elevate the levels of serum creatinine in albino rats,
that is in agreement with the results of the present
study.

Glycyrrhiza glabra extract has amply good effect on
liver and Kidneys parameters as many researches were
referred. Where, EL-Kenawy& EI-Sahra (2009) state
that the Glycyrrhiza glabra extract has Protective
effect on liver enzymes (AST, ALT and ALP) and
tissue when its administrated to mice treated with
metiram fungicide. Also, Hamza (2007) state that the
Glycyrrhiza glabra extract lead to recovering the liver
tissue and ALT levels back to normal ranges in rats
administrated with Diclofenac which lead to
Hepatoxicity. In study carried by Amin & Mohamed
(2009) to show the protective effect of Glycyrrhiza
glabra extract against high fat diet. They found that
the high fat diet in rats lead to significant increase in
the levels of enzymes AST, ALT and creatinine in the
obese compared with normal rats. The finding in
different studies, that used different factors to induce
lesions in liver and kidneys and treated the animals
with Glycyrrhiza glabra extract to show the protective
effect of this plant, it’s the same results of this present
study about the protective effect of Glycyrrhiza
glabra extract.
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