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ABSTRACT 

 he present study was carried out to elucidate the effect of oral 
administration of Glycyrrhiza glabra root extract to male rats for 

4 weeks on food intake, body weight gain and feed efficiency ratio. 
Effects of the extract on serum lipid profile, liver enzymes, urea 
nitrogen and creatinine concentrations were also investigated. In 
addition, the anti-inflammatory and anti-ulcer activities of the 
extract were also studied on male rats using other two separate 
experiments. Results showed that the extract at oral doses of 200, 
400 and 800  mg/Kg for 4 weeks induced a significant (P<0.05) 
decrease in food intake and  significant increases in body weight 
gain and feed efficiency ratio as compared to the control. At doses of 
400 and 800 mg/Kg, the extract caused significant decreases in total 
cholesterol and triglycerides associated with non significant 
reductions in HDLc, LDLc and VLDLc concentrations in the serum. 
The extract at all doses produced significant decreases in the levels 
of serum liver enzymes (AST and ALT) and urea nitrogen, while the 
creatinine concentration significantly decreased by the high dose 
only. Results also showed that the extract induced marked anti-
inflammatory and anti-ulcer effects in male rats. 
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INTRODUCTION 

Glycyrrhiza glabra, family Leguminoseae, is a plant which grows in 
Egypt and other countries of the world. Its roots possess some nutritive 
value and medicinal properties. They are widely used as a cold beverage, 
in preparing some pharmaceutical preparations such as haematinic pills 
and to disguise the bitter taste of other remedies (Fenwick et al., 1990). 

T 
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Phytochemical analysis of Glycyrrhiza glabra root extract showed 
that it contains saponin triterpenes (glycyrrhizin, glycyrrhetinic acid and 
liquirtic acid), flavonoids (liquirtin, isoflavonoids and formononetin) and 
other constituents such as coumarins, sugars, amino acids, tannins, 
starch, choline, phytosterols and bitter principles (Snow, 1996; Fukai et 
al., 1998; Rossi, 1999; Arystanova et al., 2001). 

Clinical and animal studies on Glycyrrhiza glabra total extract and 
the isolated active constituents revealed that both possess numerous 
pharmacological effects. Thus the extract has been used  for  the 
treatment of different diseases such as  Addison`s disease, bronchitis, 
cough, arthritis, rheumatism, hypoglycemia (Snow,1996), inflammatory 
and allergic conditions (Chatterjee, 1996), gastric ulcer (Alkofahi and 
Atta, 1999; Khayyal et al., 2001) and chronic hepatitis B and C (Al - 
Qarawi et al., 2001). 

The present study was carried out to investigate some 
pharmacological and biochemical effects of Glycyrrhiza glabra root 
extract at three doses on male rats. 
 

MATERIALS AND METHODS 

Plant and its extraction 

Roots of Glycyrrhiza glabra plant were purchased from market of 
Agricultural Seeds and Medicinal Plants, Cairo, Egypt and authenticated 
at Flora and Phytotaxonomy Unit, Horticultural Research Institute, 
Dokki. Clean roots (1 Kg) were macerated in methanol 90% for 48 h. 
and extracted in the Soxhlet apparatus till complete exhaustion. The 
alcoholic extract was dried under a reduced pressure in a rotatory 
evaporator. The dried extract was dissolved in a vehicle mixture 
(carboxymethylcellulose + tween 80, 1:1, v/v)  to obtain 10 %  liquid 
extract. This extract was kept in a refrigerator and freshly  prepared 
before each experiment. 

Rats and preparation of the basal diet 

Male albino rats (Sprague Dawley strain) weighing from 150–170 g 
were obtained from Laboratory Animal Colony, Helwan, Egypt. The 
basal diet was prepared at the Faculty of Home Economics, Helwan 
University according to Reeves et al. (1993). It consists of casien 20 %, 
corn oil 10 %, fibers 5 %, salt mixture 4 %, vitamin mixture 1 %, 
choline chloride 0.2 % and the remainder is corn starch. Rats were fed 
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on the basal diet during the experimental period and water was provided 
ad-libitum. 

Experiments  

Effect on body weight gain, feed efficiency ratio and some serum 
constituents 

A total of 28 male rats were allocated into 4 groups, each of 7 rats. 
The first group was fed on the basal diet and kept as a control. Groups 
(2), (3) and (4) were fed on the basal diet and orally administered 
Glycyrrhiza glabra root extract at 200, 400 and 800 mg/Kg, 
respectively. Daily food intake, body weight gain and feed efficiency 
ratio were calculated according to Chapman et al. (1959). At the end of 
the experiment, all rats were sacrificed and blood samples were taken by 
puncutre of retro-orbital plexus for biochemical analyses of total 
cholesterol (Trinder and Ann, 1969), triglycerides (Wahlefield, 1974), 
lipoproteins (Richmond, 1973), liver enzymes (Reitman and Frankel, 
1957), urea nitrogen (Patton and Crouch, 1977) and creatinine (Henry, 
1974) concentrations in the serum. 

Anti - inflammatory effect 

The method of Northover and Subramanian (1962) was used for this 
study. A total of 35 male rats were allocated into 5 equal groups, each of 
7 rats. Group (1) was orally given the vehicle mixture (carboxy 
methylcellulose + tween 80) and kept as a control. Group (2) was 
interaperitonally given an anti-inflammatory drug (tenoxicam in a dose 
of 4 mg/Kg) and left as a standard. Groups (3), (4) and (5) were orally 
given Glycyrrhiza glabra root extract at doses of 200, 400 and 800 
mg/Kg, respectively. One hour after treatment, each rat was injected with 
0.1 ml of 1 % formalin solution in the dorsum of left limb. The paw 
thickness caused by formalin was measured using skin caliber after 3 
and 6 h. post-injection. The anti-inflammatory effect was assessed by the 
reduction in the thickness of rat`s paw. 

Anti - ulcer effect 

This effect was determined according to the method of Agrawal et 
al. (2000). Twenty eight rats were allocated into 4 equal groups each of 
7 rats. All rats were fasted for 24 h. but only allowed for drinking water. 
In the morning after a fasting day, group (1) was orally given the vehicle 
(carboxymethylcellulose + tween 80) and kept as a control. Groups (2), 
(3) and (4) were orally given Glycyrrhiza glabra root extract at 200, 400 
and 800 mg/Kg, respectively. After 4 h. of either the vehicle or extract 
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administration, each rat in all groups was orally given 1 ml of 90 % 
ethanol. After other 4 h., all rats were sacrificed and their stomachs were 
opened longitudinally, washed with saline solution and examined under 
dissecting microscope for measuring the length of gastric ulcer caused 
by ethanol. The curative ratio from gastric ulceration was then calculated 
for all treated groups. 

Statistical analysis 

Data were expressed as means ± SEM. One way analysis of 
variance (ANOVA) and Student ’t’ tests according to Armitage and 
Berry (1987) were used for determining  significance between treated 
groups and the control. 

 

RESULTS AND DISCUSSION 

The present investigation was done to study some pharmacological 
and biochemical effects as well as anti-inflammatory and anti-ulcer 
activities of Glycyrrhiza glabra root extract on male rats.  

Results of the present study revealed that oral administration of 
Glycyrrhiza glabra root extract to male rats for 4 weeks caused a 
significant (p<0.05) decrease in food intake accompanied with 
significant increases in body weight gain and feed efficiency ratio (Table 
1). 
 
Table (1): Effect of oral administration of Glycyrrhiza glabra root extract on 
food intake, body weight gain and feed efficiency ratio in rats  

 

Groups 
(n =7 rats) 

Dose 
( mg/Kg) 

Parameters as Means ± SEM 

Food intake 
(g/day) 

Body weight 
gain (g) 

Feed 
efficiency 

Ratio 

Control 0 13.56±0.81a 7.43±0.49c 0.54±0.04c 

G
ly

cy
rr

h
iz

a 
gl

ab
ra

 
ex

tr
ac

t 

200 10.87±1.58b 7.50±0.73bc 0.69±0.06bc 

400 8.59±0.30c 8.00±0.87ab 0.93±0.10ab 

800 8.30±0.35c 9.57±1.04a 1.15±0.14a 
 

Different superscript letters in each column denote significant differences (P< 0.05) 
between treated groups and the control, while those having similar or partial similar 
letter superscript denote non-significant differences. 
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The reduction in food intake produced by Glycyrrhiza glabra root 
extract, in this study, could be possibly attributed to the presence of 
either a glycoside glycyrrhizin, which is 50-fold sweeter than sugar or 
bitter principles that  may reduce food intake (Snow, 1996). The increase 
in body weight gain by Glycyrrhiza glabra root extract is in accordance 
with that reported by Miller (1998). The authors of the previously 
mentioned study explained this finding on the basis that Glycyrrhiza 
glabra inhibits 11 β-hydroxysteroid dehydrogenase and that induces 
excess release of mineralocorticoids, which causes retention of sodium 
and water that leads to oedema and increase in body weight. However, 
the increased body weight gain that reported in this study could be 
possibly explained by the improvement in feed efficiency reported 
herein.  

Our results showed that oral administration of Glycyrrhiza glabra 
root extract to male rats for 4 weeks induced singnificant (p < 0.05) 
decreases in serum total cholesterol and triglycerides associated with 
non-significant decreases in concentrations of HDLc, LDLc and VLDLc 
fractions (Table 2). 

The decrease in serum total cholesterol and triglycerides reported in 
this study following oral administration of Glycyrrhiza glabra root to 
rats for 4 weeks is similar to that reported by Khushbaktova et al. (1991) 
and Fuhrman et al. (1999). The authors of the previously mentioned 
studies attributed the hypocholesterolemic effect of Glycyrrhiza glabra 
to the presence of certain isoflavones, which act as antioxidants via 
inhibition of LDLc oxidation and that inhibits the local mechanism of 
atherogenesis. Moreover, Nikitina et al. (1995) reported that the 
glycosides of Glycyrrhiza glabra prevent accumulation of cholesterol in 
cells as well as human blood serum. 

Results obtained in this study revealed that oral administration of 
Glycyrrhiza glabra root extract to male rats for 4 weeks produced a 
significant (p < 0.05) reduction in the levels of AST and ALT enzymes 
in the serum (Fig. 1). 

Our results revealed that Glycyrrhiza glabra root extract reduced the 
levels of hepatic enzymes (AST and ALT) in the serum of rats. This 
finding is consistent with the findings of Fujisawa (1991), Eisenburg 
(1992) and Tamir et al. (2000) who reported that glycyrrhizin of 
Glycyrrhiza glabra reduced the liver enzymes in rats and induced 
interferon production in patients with chronic hepatitis B and C. The 
authors explained the hepatoprotective effect of glycyrrhizin by its 
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inhibitory effect on immuno- mediated cytotoxicity against the 
hepatocytes.  

 

Table (2) : Effect of oral administration of Glycyrrhiza glabra root extract on 
serum lipid profile in rats. 

 

Groups 
( n = 7 
rats) 

 

Dose 
(mg/
Kg)  

 

Parameters as Means ± SEM 

Cholestrol 
mg/dL 

Triglycerides 
mg/dL 

HDL-c 
mg/dL 

LDL-c 
mg/dL 

VLDL-c 
mg/dL 

Control 0 96.29±5.4a 148±11.7a 47.71±4.7a 45.7±3.0a 10.4±0.1a 

G
ly

cy
rr

h
iz

a 
gl

ab
ra

 
ex

tr
ac

t 

200 90.14±4.3ab 106±15.7b 41.71±4.1a 38.21±2.2a 9.3±0.5a 

400 79.86±4.7b 88.00±7.5b 41.14±4.2a 37.50±1.1a 8.6±0.4a 

800 70.71±4.3b 83.57±6.7b 40.01±3.9a 34.69±0.7a 7.8±0.7a 

 

Different superscript letters in each column denote significant differences (P< 0.05) 
between treated groups and the control, while those having similar or partial similar 
letter superscript denote non-significant differences. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (1): Effect of oral administration of Glycyrrhiza glabra root extract on 
the serum levels of AST and ALT enzymes in rats       ( n = 7) 

1: control, 2, 3 and 4 : groups given the extract at 200, 400 and 800 mg/kg, respectively 
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Results of the present study revealed that oral administration of 
Glycyrrhiza glabra root at all tested doses to male rats caused a 
significant (p<0.05) reduction in urea nitrogen concentration associated 
with a significant decrease in creatinine concentration at the high dose 
only (Fig. 2). 

The reduction in urea nitrogen and creatinine concentrations in the 
serum of rats given Glycyrrhiza glabra root extract reported in this study 
is similar to that reported by Yokozawa et al. (2000) in hepatotoxic rats 
and by Kumar et al. (2002) in alloxan-diabetic rats. This result indicates 
that Glycyrrhiza glabra root extract may be useful in patients with renal 
insufficiency. On contrast, Rossi (1999) concluded that intake of large 
amounts of glycyrrhizin is sometime associated with renal insufficiency. 
Such discrepancy could be attributed to the effect of large amounts of 
glycyrrhizin used by Rossi (1999), while in the present study therapeutic 
doses of Glycyrrhiza glabra root extract, which contain relatively  small 
amounts of glycyrrhizin were used.  

   

 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (2): Effect of oral administration of Glycyrrhiza glabra root extract on 
serum urea nitrogen and creatinine concentrations in rats ( n= 7) 

1: control, 2, 3 and 4 : groups given the extract at 200, 400 and 800 mg/kg, respectively 

 

Our results showed that oral administration of Glycyrrhiza glabra 
root extract to rats caused a significant reduction in pedal inflammation 
and swelling induced by formalin compared to the control group (Table 
3). The Anti-inflammatory effect produced by all doses of Glycyrrhiza 
glabra root extract was less marked than that produced by tenoxicam (a 
standard anti-inflammatory drug). 
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The anti-inflammatory effect reported herein by Glycyrrhiza glabra 
root extract in rats is consistent with that recorded by Teelucksingh et al. 
(1990) and Fugh-Berman (2000). The authors attributed the anti-
inflammatory effect of Glycyrrhiza glabra total extract to either an 
inhibition of PGE2 (an inflammatory mediator) or inhibition of 5 β- 
reductase enzyme that delays the metabolism of cortisol and potentiates 
the action of topical and oral corticosteriodes. 

 

Table (3): Effect of oral administration of Glycyrrhiza glabra root extract on 
the paw`s thickness of rats  after induction of pedal inflammation by formalin 

 

Groups 
( n = 7 rats ) 

Dose 
(mg/Kg) 

Mean ± SEM of paw`s thickness 
(mm), after: 

3 hours 6 hours 

Control  
(vehicle) 

0 6.11±0.10a 6.57±0.13a 

Standard 
(Tenoxicam) 

4 4.43±0.20c 5.22±0.29b 

G
ly

cy
rr

h
iz

a 
gl

ab
ra

 
ex

tr
ac

t 

200 5.43±0.19b 5.60±0.19b 

400 5.40±0.11b 5.86±0.09b 

800 5.20±0.08b 5.61±0.08b 

Different superscript letters in each column denote significant differences 
(P<0.05) between treated groups and the control. 

 

 

 
 
 
 
 
 
 

 
 

Figure (3): Effect of oral administration of Glycyrrhiza glabra root extract on 
the length of ethanol-induced gastric ulcer in rats .  ( n= 7 )  

1: control, 2, 3 and 4  groups given the extract at 200, 400 and 800 mg/Kg, respectively 
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The present study revealed that oral administration of Glycyrrhiza 
glabra root extract caused a significant (p < 0.05) reduction in the length 
of gastric ulcer induced by ethanol in rats (Fig. 3). The curative ratios 
from gastric ulceration were 40.0 , 65.9 and 67.3 % in groups of rats 
given the extract at 200 , 400 and 800 mg/Kg, respectively. 

The anti-ulcerogenic activity of Glycyrrhiza glabra root extract 
reported in this study is in accordance with that reported by Alkofahi and 
Atta (1999) and Khayyal et al. (2001). The authors attributed the anti-
ulcer effect of Glycyrrhiza glabra to the inhibitory effect of glycoside 
glycyrrhizin on the release of PGE2, which is responsible for gastric 
ulceration. The resulting effect may promotes the production of stomach 
mucus and decreases the production of gastric acid secretion thus 
consequently  protects against gastric ulceration. 

In conclusion, the present study revealed that Glycyrrhiza glabra 
root extract possesses various effects on male rats viz: increase in body 
weight gain, improvement of feed efficiency, reduction in serum total  
cholesterol, triglycerides, liver enzymes and urea nitrogen concentrations 
as well as marked anti–inflammatory and anti-ulcer effects. This study 
recommends the use of Glycyrrhiza glabra root extract for patients with 
chronic hepatitis, hypercholesterolemia, gastric ulcer and some local 
inflammatory conditions. Moreover, fortification of some staple foods 
with Glycyrrhiza glabra root extract should be taken in consideration. 
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  جامعة القاھرة –كلیة الطب البیطري  - الفارماكولوجي  قسم   ١
  جامعة حلوان –كلیة الاقتصاد المنزلي  –قسم التغذیة وعلوم الأطعمة   ٢

 

ت�م إج�راء ھ�ذه الدراس�ة لمعرف�ة ت��أثیر إعط�اء خلاص�ة ج�ذور نب�ات العرقس�وس ع��ن           
ان لمدة أربعة أسابیع على معدل استھلاك الغ�ذاء، ومع�دل الزی�ادة    ذطریق الفم لذكور الجر

في وزن الجسم وكفاءة تحوی�ل الغ�ذاء.  كم�ا ت�م دراس�ة ت�أثیر ھ�ذه الخلاص�ة عل�ى ص�ورة           
ونیت�روجین الیوری�ا والكری�اتینین بمص�ل ال�دم،  بالإض�افة       الدھون ومستوى إنزیمات الكبد 

  إلى دراسة التأثیر المضاد للالتھاب والمضاد لقرحة المعدة في ذكور الجرذان.

، ٢٠٠وأظھرت نتائج الدراسة إن إعطاء خلاصة جذور نبات العرقس�وس بجرع�ات   
إل�ى نق�ص    مجم/كجم من وزن الجسم عن طریق الفم لمدة أربعة أسابیع أدى ٨٠٠و  ٤٠٠

معن��وي ف��ي مع��دل اس��تھلاك الغ��ذاء وزی��ادة معنوی��ة ف��ي وزن الجس��م وتحس��ن ف��ي كف��اءة       
تحویل الغذاء في ذكور الجرذان. كما أدت ھ�ذه الخلاص�ة إل�ى ح�دوث نق�ص معن�وى  ف�ي        
تركی��ز الكولیس��ترول والجلس��ریدات الثلاثی��ة وك��ذلك تركی��ز إنزیم��ات  الكب��د ونیت��روجین      

ال��دم. كم��ا ك��ان لخلاص��ة ج��ذور ھ��ذا النب��ات ت��أثیر مض��اد   الیوری��ا والكری��اتینین ف��ي مص��ل
    للالتھاب ولقرحة المعدة في ذكور الجرذان.
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