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Abstract
In this study about 30 of adult male (New Zealand) white rabbits were used to determine the effect of Licorice in reduce
the signs and symptoms of inducable allergic asthma in rabbits and to whether extent it can be used as an herbal therapy,
instead of oral corticosteroids. Rabbits were randomly divided into several groups. Hence, ovalbumin was used to
provoke allergy, and the sensitization challenge was confirmed by the presence of the clinical symptoms of sneezing,
wheezing, shortness of breath, chest tightness, elevate changes in the level of total WBCs, Eosinophils, Interleukin-4,
Interleukin-5. However, after eight days of allergy induction, Licorice rootextract were given in a dose of (160 and 80
mg/kg) as it was administrated orally for eight days. Blood samples were collected on day 16 and 31,for cell count
assessment, IL4, IL5serum concentration measurements. Statistical analysis were been done and, the results were
showed that ovalbumin could significantly (p≤ 0.05) induce allergic response for those of experimental rabbits and it
show an increased of total WBCs, Eosinophils, Interleukin-4 and Interleukin-5 levels. While oral treated rabbits with
Licorice root extract showed a significant decrease (p≤ 0.05) in the total WBCs, Eosinophils as well as, for serum levels
of Interleukin-4 and Interleukin-5.When analyzed these effects of (the plant extract) in comparable with recorded
observable effects with those of prednisolone treated group and healthy control groups respectively
Introduction
Despite the development of the pharmaceutical industry in the post industrial revolution period, Medicinal plants may be
defined as any plant that has medicinal use such as garlic, foxglove, opium, Teucrium polium, onion, andrographis,
paniculata, sweat pill, Betal net,etc30. It is still a resources among the therapeutic optionsin many countries.
Phytotherapeutics are extracted from medicinal plants and their active ingredients may relieve symptoms and even cure
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diseases, though they occasionally present adverse effects2.Hence, from the present issue, knowledge pointed that,
several herbs have ability to cure and control diabetes, additionally they have no adverse effects. The effects of these
plants may delay the development of diabetic complications and correct the metabolic abnormalities 32. Moreover, during
the past few years some of the new bioactive drugs isolated from hypoglycemic plants showed antidiabetic activity with
more efficacy than oral hypoglycemicagents used in clinical therapy13.Also, there are a wide distribution of other herbs
and its constitute compounds, such as; leaves, seeds, stalks, root, sheeth, fruit etc. As, it was present with plant Licorice,
that seriously approved with multifunctional phytotherapeutic activities.
However, from the experience of traditional data, it was reduced signs and symptoms of allergic condition, particularly
for asthma and for the other complicated allergic responses But with non or rare adverse reaction and side effects involve
complications3.The immune system has develop to play an axial role in host defence against infection as without a
functioning immune system individuals would be predisposed to evolve a variety of infections from viruses, bacteria,
fungi, protozoa, and multicellular parasites. The key components of a well-functioning immune system include the
ability to generate both natural and adaptive immune responses10The natural innate immune system comprises cellular
elements that are both habitant in tissues (i.e. epithelium, macrophages, mast cells) for a rapid response and circulating
leukocytes that are recruited from the blood stream (neutrophils, eosinophils, basophils, mononuclear cells, natural killer
(NK) cells, and NK T cells)21.
Activation of allergen-specific CD4+ Th2 lymphocytes indorses the secretion of numerous cytokines, including IL-4,
which induces IgE antibody synthesis, and IL-5, which principals to eosinophil recruitment. The manufacture of these
cytokines by Th2 cells is regulated by activation of copy factors, like NFAT proteins (nuclear issue of activated T cells),
that effect the copy of genes intricate in allergy and eosinophil role.NFATs are voiced in T, B, mast, and natural killer
(NK) cells. NFAT compulsory sites are in the promoter regions of genes encoding IL-4 and IL-5 as well as other
cytokines and cell surface receptors22.
Materials nad methods
Laboratory animals:
Thirty male adult rabbits (Breed: New Zealand white) weighing: (2000-2500) grams and 12-16 months old were used in
the present work. Animals were left one month for an adaptation before the experiments. The rabbits were housed in the
animal house in College of Medicine / University of Babylon in standard cages as 6 rabbits in each cage. Every six
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animals were kept in optimized stainless steel cages (1.43 m length, 0.50 m width, and 1.28 m high) and they had been
freely feeding on fresh green vegetables, chaw pellets and water. The rabbits were preserved under the same conditions
of the temperature (22-25 C°), relative humidity of 75+5% and light regime of 12 hours' light, and 12 hours' darkness.
Animals of the study were divided into five groups each group was consists of six male rabbits used for the study design.
Extraction of Licorice Root powder:
The air dried and aerial parts of Licorice Rootwere extracted with ethanol 99.9 %. Using the Soxhlet apparatus 60
minutes for each cycle. The extract was vaporized by using a rotary evaporator.The powdered plant material was
collected dried and stored at 5°C in an air tight container without light exposure
Experimental protocol:
The experimental protocols were adopted fromKamaruzaman and his colleagues.Induction of allergic airway
inflammation was performed by intraperitoneal (i.p) injection of the Ovalbumin (OVA) 0.1 mg and 10 mg of aluminium
hydroxide in 2 ml of phosphate buffer saline (PBS) in day 1 and challenge dose through second sensitization in day 14 of
the immunization program as shown within the desigen study in Figure (1).
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Statistical Analysis:
Statistical analysis was performed using Statistical Package for Social Science Software (SPSS, version 20). One Way
ANOVA test expressed data and mean± SD for a continuous variable. The p-value of less than 0.05 was statistically
significant and highly significant for a p-value of less than 0.057.
Results
-Impact of prednisolone on total WBCs estimation in the control, asthma motivate and treated rabbits.
The results in table (1.1) showed a significant increase in total WBCs in both of motivate ovalbumin rabbits group in a
dose of (ova 0.1ml and 10mg of aluminum hydroxide in 2ml of PBS) and asthma treated (receiving) prednisolone groups
(6.380±1.190 ; 11.880±1.044 ) in compare with control group (4.960±1.289 ) respectively as it were daily treated with
prednisolone dose of (1mg/kg of body weight ) along time such period according to schematic program which lasted for
8 days , begin from the days 23 until the days 30 of the experiment .
Effect of bisector doses of Licorice, prednisolone and medley doses on total WBCs estimation in asthma motivate
rabbits.
The present results in figure (1.1) show, that asthma motivate rabbits when treated with 2 different doses of Licorice
plant root extract as (160mg/kg) and as a combination dose of (80mg/kg of Licorice plus 0.5 mg/kg of prednisolone to
given be together ) of body weight were reveal in significant decrease (P ≤ 0.05) of total WBCs to show (4.840±1.221
and 4.960±1.289 ) respectively in compare with the asthma motivate , prednisolone treated groups and in reflect with
control group (4.340 ± 0.808) in accordance with the schematic program which lasted for 8 days from the days 23 until
the days 30 of the experiment .
Table (1.1) Total WBCs estimation (Mean ± SD) for each of control, asthma motivate and treated
rabbits.
Groups

TotalWBCestimation103cellsµL(Mean ± SD)

Control Group

4.340 ± 0.808

Asthma Rabbits (ovalbumin motivate)

6.380±1.190

Asthma Rabbits treated with 1 mg/kg of prednisolone

11.880±1.044
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Figure (1.1) A comparison effect of prednisoloneand Licorice root on the Total WBCs estimation(Mean ± SD) in
asthma motivate , control and treated rabbits.
- Impact of prednisolone on Eosinophils estimation in the control, asthma motivate, and treated rabbits.
Inflammation cells such as, eosinophils werebeing estimated after use of same style of immunogen ovalbumin sensitizer,
and the immunization program was standard of i/p injection schedule. Result in table (1.2) was observed significant
increase (P ≤ 0.05) of eosinophils in asthma motivate rabbits (6.20±0.836)%in comparison with eosinophils of control
(healthy) rabbits (1±0.707)%as we seen in table (1.2).
Also, that table (1.3) pointed that there is a significant decrease (P ≤ 0.05) in eosinophils measurement (1.60±0.894)% in
compare with asthma motivate rabbits (6.20±0.836) when asthmatic rabbits treated by prednisolone along for 8 days
begin from the day 23 until the day 30 of the experiment.
-Effects of bisector doses of Licorice, prednisolone and medley doses on Eosinophils estimation in asthma motivate
rabbits.
Present result of the two doses of Licoricr root extraction as in figure(1.2) showed significant decrease(P ≤ 0.05)in
eosinophils measurement in asthma motivate treated rabbits and control rabbits after receiving a dose of 160 mg/kg
body weight of Licorice Root extract (1.40±0.547) % and (0.6±0.547) for the middle mixed doses of (Licorice 80mg/kg
+ prednisolone 0.5mg/kg)of body weight respectively through the period of asthma motivate rabbits, asthma persistence
and immunization program comparing with (1±0.707) % control (healthy) rabbits.Hence, along the period of
immunization program the result pointed that a combination of treated rabbits were significantly potent to reduce
eosinophils and return to the normal value as in figure (1.2).
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Table (1.2) Eosinophils estimation (Mean ± SD) for each of control, asthmamotivate and treated
rabbits.
Groups

Eosinophils % estimation(Mean ±SD)

Control Group

1±0.707

Asthma Rabbits (ovalbumin induced)

6.20±0.836

Asthma Rabbits treated with 1 mg/kg of prednisolone

1.60±0.894

Figure (1.2) A comparison effect prednisolone and Licorice root on the Eosinophils estimation (Mean ± SD) in asthma
motivate, control and treated rabbits.
- Impact given of prednisolone on Interleukin-4 scales in each of control (Healthy) and asthma motivate rabbits.
The study were show significant increased (P ≤ 0.05) in Interleukin-4 scales in asthma motivate rabbits with ovalbumin
injection (385.87±60.08) pg/ml compared with healthy rabbits (30.44±4.57) pg/ml table (1.3)Whereas, the table show a
significant decrease (P ≤ 0.05) in the scales of Interleukin-4 (32.02±1.84) pg/ml when that asthma motivate rabbits given
prednisolone (treated) daily ata dose of 1 mg/kg of body weight at that time of such period. According to the schematic
program which lasted for 8 days begin from the day 23 until the day 30 of the experiment.
-Effects bisector of Licorice, prednisolone and medley doses on the Interleukin-4 scales in asthma motivate rabbits.
Licorice root showed a cleardecrement in the scale of interleukin-4, but it did not reach to significant value (P ≥ 0.05) in
motivate asthma rabbits (31.45±1.64) pg/ml, through the received a dose of 160 mg/kg body weight of Licorice root
extract for 8 days. After receiving treatment with a dose of (80 mg/kg) Licorice root extract plus prednisolone
(0.5mg/kg) of body weight for 8 days there was a significant decrease (P ≤ 0.05) in interleukin-4 levels (29.34±2.35)
pg/ml, which may give precise indication of the effectiveness of Licorice root
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Statistically the values (80+0.5)mg/kg of body weight licorice extract compare with prednisolone were significant as
shown in Figure (1.3) due to the synergistic effect .
Table (1.3) Interleukin-4 (Mean ± SD) scales in each of control, asthma motivate and treated rabbits.
Groups

IL4 levels pg/mL(Mean ± SD)

Control Group

30.44±4.57

Asthma Rabbits (ovalbumin induced)

385.87±60.08

Asthma Rabbits treated with 1 mg/kg of prednisolone

32.02±1.84

Figure (1.3)A comparison effect of prednisolone and Licorice on the scales of Interleukin-4 (Mean ± SD) in asthma
motivate, control and treated rabbits.
-Impact given of prednisolone on Interleukin-5 scales in each of control (Healthy) and asthma motivate rabbits.
Study were show significant increase (P ≤ 0.05) in Interleukin-5 scales in asthma motivate rabbits with ovalbumin
injection (245.53 ±38.841) pg/ml compared with healthy rabbits (20.53 ±2.093) pg/ml as shown in table (1.4).Whereas,
the table show a significant decrease (P ≤ 0.05) in the scales of Interleukin-5 (27.12 ±3.439) pg/ml when that asthma
motivate rabbits given prednisolone (treated) daily ata dosage of one mg/kg of body weight at that time of such period.
According to the schematic program which lasted for 8 days begin from the day 23 until the day 30 of the experiment.
-Effects bisector of Licorice, prednisolone and medley manner on the Interleukin-5 scales in asthma motivate rabbits.
Licorice root showed a cleardecrement in the scales of interleukin-5, to significant value (P ≥ 0.05) in motivate asthma
rabbits (26.04 ±2.062) pg/ml, through the received a dose of (160 mg/kg) body weight of Licorice root extract for 8 days.
After receiving treatment with a dose of 80 mg/kg plus prednisolone 0.5mg/kg of body weight of Licorice extract for 8
days there was a significant decrease (P ≤ 0.05) in interleukin-5 levels (23.86 ±2.213) pg/ml, which may give precise
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indication of the effectiveness of Licorice root extract in reduction of asthma. Statistically the values (80+0.5)mg/kg of
body weight licorice extract compare with prednisolone were significant as shown in Figure (1.4).
Table (1.4) Interleukin-5 (Mean ± SD) scales in each of control, asthma motivate and treated rabbits.
Groups

IL5 levels pg/mL(Mean ± SD)

Control Group

20.53 ±2.093

Asthma Rabbits (ovalbumin induced)

245.53±38.841

Asthma Rabbits treated with 1 mg/kg of prednisolone

27.12 ±3.439

Figure (1.4)A comparison effect of prednisolone and Licorice on the scales of Interleukin-5 (Mean ± SD) in asthma
motivate, control and treated rabbits
9-Histopathology:
9.1- Lung:
9.1.1- control healthy rabbits (Group1)

Figure (1.5) x40.
In figure (1.5) show normal structure of bronchioles and alveoli of respiratory tree.
9.1.2- Asthma motivate rabbits (Group 2)
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Figure (1.6) 10x10.22.
In figure (1.6) showed:
1. Alveolar wall was thickened.
2. Sub epithelial smooth muscle of bronchus was marked by thickened (infiltration of leukocyte)
3. Inflammatory cells are infiltrated in wall of bronchus.
4. Blood capillary congestion.
9.3-Prednisolone treated rabbits (Group 3)

Figure (1.7)10x10.22.In figure (1.7) showed:
1. Alveolar wall thickness was decreased
2. Thick ness of bronchial wall was decreased.
9.4-Licorice treated rabbits (Group 4)

Figure(1.8)10x10.22.In figure (1.8) showed:
1. The alveolar wall thickness is reduced after treated by Licorice.
2. Thickening of bronchial wall become reduced.
9.5- Licorice plus prednisolone treated rabbits (Group5)

IJPT| April-2017| Vol. 9 | Issue No.1 | 28936-28954

Page 28944

Zaid Al-Nuaimi*et al. /International Journal of Pharmacy & Technology

Figure (1.9) 10x10.22.In figure (1.9) Showed lung tissue (bronchial and alveoli) return to normal.
Discussion:
-Effects of oral Licorice intake on the total WBC and eosinophils estimation of treated groups:
Resulted data in figures (1.1) and (1.2) were showing a significant increase of total WBC and eosinophils measurements
and expand their role in presenting of asthma signs and symptoms through release of inflammatory mediators of
cytokines, chemokines as a reflect to use of OVA and finally to play a major role in distinguishing allergy and asthma
characterizations.Meantime, it showed a significant lowering in eosinophils that estimated contribute to the inhibitory
effect of flavonoids of Licorice, of the present study. Asthma is a chronic respiratory disease, The existing therapy such
as corticosteroid is inadequate and has many adverse effects. It needs a better therapeutic molecule preferably of natural
origin, which has negligible or no adverse effects. Glycyrrhizin (GRZ), a major constituent of a plant (Licorice root), for
its efficacy on asthmatic features. Rabbits were sensitized and challenged with ovalbumin (OVA) to develop the
asthmatic features such as allergic asthma and inflammation development .The treated asthmatic group after OVAsensitization has been evaluate for its protective or reversal effect, respectively on the former asthmatic features. As well
as,for other parameters associated with asthma such as interleukin (IL-4, IL-5) and OVA-specific (IGE) were measured
by ELISA. It decreased IL-4, IL-5 and eosinophil. Also, it reduced OVA-specific IgE levels in serum. Our results
demonstrate that Licorice alleviates asthmatic features in rabbits and it could be useful towards developing a better
therapeutic molecule in the future1.In particular, among the activated cells in the pathogenesis of allergic asthma,
(eosinophils) are the most prominent cell type, and an increased number in the airways is correlated with the severity of
asthma ; accordingly, selective elimination of eosinophils is often a target for the therapy of various inflammatory
diseases including allergic asthma. A previous study demonstrated that recruitment of eosinophils into BALF was clearly
observed as expected in the OVA-induced asthma .So the present study, we found elevated leukocyte infiltration, gobletcell hyperplasia, and mucus hypersecretion, confirming a previous study29.Eosinophilic leukocytes accumulate in high
numbers in the lungs of asthmatic patients, and are believed to be important in the pathogenesis of asthma. A potent
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eosinophil chemoattractant is produced in the asthmatic lung. This small protein, the chemokine eotaxin, is synthesized
by a number of different cell types, and is stimulated by interleukin-4 and interleukin-13, which are produced by Thelper (Th)2 lymphocytes. Low molecular weight compounds have been developed that can block the eotaxin receptor
C-C chemokine receptor (CCR)3, and prevent stimulation by eotaxin11.However, all the precede improving data were
harmonized in close relation with our outcomes of the present findings in this search for Licorice effects on the
hematological parameter. In a previous study4 showed that the flavonoids that played the main role in asthma It is quite
possible that GRZ may block eotaxin levels in vivo as well and block infiltration of eosinophils in the lungs. Also,
present study demonstrated that GRZ treatment could reduce pathophysiological as well as immunological components
of late phase airway response like reduction of airway hyper reactivity reduction of absolute number of eosinophils in the
BAL fluid, reduction of eosinophil percentage in the lung and reduction of IL-5 cytokine. Hence, it might be possible
that the reduced infiltration of eosinophils into the airway lumen could be due to the effect of GRZ in blocking the
activation of NF-kB in the air ways.Inconclusion, GRZ significantly alleviates the asthmatic features such as OVA
induced immediate airway constriction, airway hyperreactivity to methacholine, eosinophilia and lung inflammation
GRZ, therefore, could be useful towards developing better therapeutic molecule in the future.
-Impact of oral Prednisolone intake on the total WBCs and eosinophils estimation of treated groups:
Figures (1.1) and (1.2) showed the impact of the prednisolone a member of corticosteroids group and hadpossessed the
similar action on hematological parameters.The white blood cell (WBC) count is reflects for the leukocytes distributed in
the blood.Leukocytes percentage of normophysiological count were include neutrophils of 60-70%, lymphocytes of
28%, monocytes of 5%, eosinophils of 2-4%, and basophils of 0.5%14.Neutrophils locate in some compartments; the
marginal compartment (those neutrophils attached to the endothelium of the blood vessel) and the circulating
compartment (those circulating in the blood vessels along with other cells)28.This singularity is important as neutrophils
traveling on the endothelial surface within the lumen of the blood vessel (i.e., in the marginal compartment) are not
reverberation in a WBC count. Only the polymorphoneucler freely circulating within the circulatory compartment will
be found in the venous sample used for counting. However anything that causes the marginal neutrophils to detach from
the endothelial surface of the blood vessel wall will result in a high concentration of neutrophils in the circulating
compartment and thus increase the WBC count. Glucocorticoids are known to do this28,20. As the WBCs gain in our
work .Studies of Zubaida33, Schwartzman and Cidlowski24had been document the side effect of corticosteroid on a
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hematological changingsuch as increase hemoglobin and red cell content of blood, possibly through retarding erythroidphagocytosis. Corticosteroids also affect circulating white cells via increased polymorphonuclear leukocytes in blood as
a result of increased rate of the entrance from marrow and a decreased rate of removal from the vascular compartment. In
contrast, the lymphocytes, eosinophils, monocytes, and basophils decrease in number after administration of
glucocorticoids. A single dose of cortisol results in a 70% decrease in lymphocytes and a 90% decrease in monocytes,
occurring 4 to 6 h after treatment and persisting for about 24 h. Cell numbers then rise 24 to 72 h after treatment. The
decrease in lymphocytes, monocytes, and eosinophils is thought to be a consequence of the redistribution of these cells,
although certain lymphocytes also undergo glucocorticoid-induced apoptosis. T lymphocytes are more sensitive to
glucocorticoid-induced apoptosis than are B lymphocytes, and T-cell subpopulations differ in their glucocorticoid
sensitivity. A decrease in basophils occurs by an unknown mechanism.However, the long-term glucocorticoid treatment
leads to increase in neutrophils and decrease in eosinophils, lymphocyte and basophils, that such results were in matched
with present obtained results, as well to concomitant immunosuppression, also leaves patients susceptible to invasive
diseases and easy fungal infections3.
- Effects of oral prednisolone intake on the levels of IL-4 and IL5 in the serum of treated group:
Although treatment with prednisolone, one of the most potent corticosteroids, improved all the immunologic and
histopathologic parameters. Study, record no highly significant differences were found in the histopathologic and
immunologic parameters between the Licorice, prednisolone and in combination groups. Although not to a statistically
significant degree, it was found that rabbits given prednisolone had decreased smooth muscle thickness and fewer goblet
cells compared with those receiving glycyrrhizin. The similar effectiveness of prednisolone and glycyrrhizin on longterm structural changes in asthmatic airways in the present study may be due to the glucocorticoid-like inhibitory effect
of glycyrrhizin in lung cells. Conflicting effects of corticosteroids although corticosteroids are much effective in the
clinical management of allergic diseases, some of the cellular and molecular effects of these agents are difficult to fence
with their well-established beneficial effects. Th2 subtype lymphocytes are seen dominance in atopic individuals, which
are secretes IL-4 and IL-5, both of which promote allergic responses. Thus, IL-4, together with the related cytokine IL13, is important for isotype switching of B lymphocytes to secrete IgE.Also, apparently detrimental effect of
corticosteroids encompass the IL-4 stimulated production of IgE that is visibl in B lymphocytes treated with
hydrocortisone31and our obtained experimental findings for IL 4 and IgE were in complete matching with those using of
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corticosteriods, in asthmatic patients after 1 week of treatment with oral doses of prednisolone31,19corticosteroids slope
the balance towards Th2 cell predominance, may be via suppressing IFN-γ, which normally inhibits Th2 differentiation
in response to IL-4 , or by suppressing IL-12 production and IL-12 receptor function, which promote expression of Th1
cytokines23. Corticosteroids might, therefore, be expected to help polarize the immune response towards the
proinflammatory Th2 pattern, were it not for the overrun inhibitory effects of these agents on the secretion of IL-4,IL-5,
and IL-13.CorticosteroidsAlso , reduction survival of T cells and eosinophils by increment apoptosis, contributing to
their suppression of chronic allergic inflammation20.
- Effects of oral Licorice intake on the levels of IL4and IL5 in the serum of treated group:
The present study established on the anti-asthmatic characteristics of flavonoids spotted in vitro, it was expected that
administration of flavonoids might have beneficial effects on asthma, and indeed, various flavonoids have been shown to
suppress airway inflammation. Present results in Figures (1.3) and (1.4) show an inhibitory effect of Licorice root versus
allergic asthma induced by (ovalbumin intraperitoneally) in day 1 and challenge dose in day 14, however , these effects
are mainly depend on the concentration of the flavonoids to predestine anti-asthmatic properties of Licorice root
extraction. In figures (1.3) and (1.4) given data revealed the first treated group 1mg/kg of body wight of prednisolone
and second treated group 160mg/kg Licorice of body weight does not have significantly decreased to the IL-4 levels
respectively. While, the combination dose (80+0.5)mg/kg body weight (Licorice+predinsolon) showed supreme
significant decrease in their effects toward asthma induced by ovalbumin, this effects may be due to synergistic effect of
licorice and prednisolone and to the dependable concentration of the flavonoids in Licorice extraction.Chronic
inflammation of airways has been identified to play a key role in the pathogenesis of bronchial asthma, which used to be
taken as a disease of bronchial smooth muscles8 Airway inflammation in asthma is characterized by acute onset airway
hyper responsiveness (AHR) and infiltration of inflammatory cells,especially eosinophils25.Eosinophils have been related
to the severity of asthma, and several mediators resulting in eosinophil activation may also lead to contraction of airway
smooth muscles26The onset of asthma is generally attributed to genetic and environmental factors; however, predominant
Th2 cell activity has been identified as part of the core pathogenesis of asthma6. Activated Th2 cells will secrete
cytokines, such as IL-4 and IL-5.IL-4 has been proved to promote IgE production and T cell differentiation into Th2
cells16.IL-5, however, induces the differentiation, maturation, and migration of eosinophils to the local tissue of
inflammation .Therefore, suppression of Th2 cytokines may have the potential to alleviate chronic airway inflammation
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and, subsequently, the symptoms of asthma25.In order to determine the basic structure of Licoricextraction previous
studiesfound it consist mainly from the flavonoids, and it has inhibitory effects on IL-4 , IL5 and IgE production, many
kinds of flavones, and their related compounds were then screened.Our study evaluated the beneficial effects of Licorice
on inflammatory cell and Th2 overexpression in OVA-sensitized rabbit’s model of asthma. The levels of inflammatory
cell (eosinophil) infiltration, Th2 cytokines (IL-4, IL-5), eosinophil-related chemokine (eotaxin), IgE and AHR were all
significantly enhanced in the OVA-sensitized group. However, all the above levels were remarkably reduced in treated
group. IL-5 plays a key role in the terminal differentiation, maturation, and survival of eosinophils, and together with the
chemokine eotaxin, promotes eosinophil recruitment to the site of inflammation31.Evidance has been reported that rabbits
model which is in lack of IL-5 expression would not develop AHR or eosinophilia though under allergen
challenge32.Anti-IL-5 regimens may ameliorate airway allergic inflammation and reduce eosinophils in the blood.In our
study, Licorice has been demonstrated to decrease the levels of IL-5and the number of eosinophil and in the lung tissues
surrounding the airways as well.Although further studies are needed to clarify the detailed mechanism, we suspect that
Licorice exerted anti-asthmatic effect through down-regulating Th2 response, especially IL-5 expression, and
eosinophilic inflammation was ameliorated subsequently.IL-4 facilitates the differentiation and proliferation of Th2 cells,
the switching of B cells to secrete IgE, and the development of AHR as well34 On the other hand, inhibition of IL-4 by
monoclonal antibodies attenuates airway eosinophilia and IgE level in allergic mice therefore, the production of IgE is
closely related to the concentration of IL-4. Furthermore, it has been reported that IL-4 deficient mice demonstrated to be
spared from asthmatic attack and airway inflammation6Th2 cytokines, especially IL-4 and IL-13, are crucial mediators of
asthma, and both are proved to play an important role in up-regulating the eosinophil chemo-attractants of
eotaxinLicorice has been proved to have immune-modulatory effects on allergic diseases. A previous clinical study had
revealed that long term therapy with Licorice suppresses total serum levels of IgE , IL-4 and IL5 So in this , we
demonstrated that Licorice significantly reduces OVA-induced effects and reduces asthma clinical response,as well as, to
immuniological lowering effects as such20OVA-specific IgE, IL-4, IL-5 and IL-6 levels in blood of rabbits experimental
studying model .
- Effects of oral Licorice intake on the Histology of the lung:
We show in the result of my study, our histopathological findings demonstrate that Licorice decreased the OVA-induced
leukocyte. In the asthma group (group2), light microscopic findings revealed irregular respiratory epithelium. Sub
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epithelial smooth muscle (Sm) was markedly thickened. By Inflammatory cell infiltration as seen in figure
(1.6).Compared with the control group, the asthma group had thickness in the alveolar wall, and sub epithelial smooth
muscle of bronchus was thickened, inflammatory cells are infiltrated in wall of bronchus and alveolar wall . These results
reveal that the chronic asthma model of rabbits was successfully established in this study as seen in figure (1.5) (1.6) this
result is agree with34,35. In the prednisolone treated rabbits group (group 3), alveolar wall thickness was decreased, and
the thickness of bronchial wall was decreased as seen in figure (1.7) Prednisoloneis accepted as a potent inhibitor of
airway inflammation and remodeling Administration of corticosteroids has been shown to inhibit the structural changes
Although treatment with prednisolone, one of the most potent corticosteroids, improved all the histopathologic lesion in
the present study. This result is agree with36,37. In the Licorice treated rabbits group (group 4),we showed that rabbits
receiving Licorice had alleviation of all the evaluated established histopathologic changes of lung in the asthmatic
rabbits, including lung parenchymal area appear decreased and bronchial epithelial of respiratory epithelium become
decreased so finally the alveolar wall thickness is reduced after treated by Licorice we found that rabbits given
prednisolone had decreased smooth muscle thickness compared with those receiving Licorice. The similar effectiveness
of prednisolone and Licorice on structural changes in asthmatic airways in the present study may be due to the
glucocorticoid-like inhibitory effect of glycyrrhizin in lung cells. Evaluation of lung histopathologic findings
demonstrate the thickness of basement membrane, sub epithelial smooth muscle layers, and epithelium of the
bronchioles were reduced in the Licorice treated rabbits group compared with the asthma group that were the structural
changes were alleviated after Licorice administration and become returned to normal as seen in figure (1.8)This result is
agree with37,38.In the combination group Licorice plus prednisolone treated rabbits group (group 5) when comparing the
Licorice group (group4) and prednisolone groups (group 5), no differences were found in the thickness of basement
membrane sub epithelial smooth muscle layers, and epithelium of the lung. In this study we use combination in group 5
to reach optimal treatment with low side effect wherefore we see the histological lesion in lung tissue bronchiole and
alveoli is returned to normal due to the synergistic effect of the combination that it taken to the rabbits include
(80mg/kg) Licorice plus (0.5mg/kg) of prednisolone.
Conclusions:
There is mounting evidence that a general increase in anti-allergic Effects achieved by flavonoids compounds when
intake can help diminish allergic symptoms. The extraction of Licorice root has a anti-allergic effect against ovalbumin
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motivate asthma rabbits.The administration of phenolic extract Licorice root produced a significant reduction in, IL4,
IL5 and Eosinophils.
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