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Introduction 

Obesity is a social problem with established links to 
adverse health outcomes, such as hypertension, 
hyperlipidemia and insulin resistance.  As reported by world 
health organization at least 2.8 million adults die annually 
because of being overweight or obese. Thus, health 
organizations are giving significant attention to this problem 
(Al-Faris, 2014). In Egypt a report was done by (National 
Nutrition institute, 2004) Indicated that an increasing 
prevalence of obesity among children and adolescents 
reaching 5.8% among males and 9.7% among females. It is 
defined by an excessive accumulation of body fat content 
which according to its magnitude and anatomical 
distribution is related to health risks affecting life 
expectancy and quality of life (Moreno, 2012). 

The world health organization (WHO) defines obesity 
as an excess in fat mass great enough to increase the risk of 
morbidity, altered physical, physiological, or social well-
being and/or mortality. A more clinically oriented definition 
describes obesity as an inflammation of body fat mass 
affecting health. As such, obesity can be interpreted as 
failure of the body systems using external and /or internal 
input to regulate energy reserves (Ke^ke^ et al., 2015). 

Given that nowadays use of traditional medicine and 
medicinal plants has become prevalent in the treatment of 
many diseases. Using of medicinal plants can be a viable 
alternative for synthetic drugs. Extensive studies have been 
performed on the effects of different medicinal plants on 
plasma lipids and weight loss (Zare et al., 2014).  

Alchemilla vulgaris L. (lady’s mantle or lion leg) is an 
herb. The parts that grow above the ground are used to make 



 

 

Fatma  Ahmed Abd-Elhalim 

 (  44  )   
 

Egyptian Journal for Specialized Studies - N (20) Aug 2018 
 

medicine. Alchemilla is used for stomach problems, 
mild diarrhea, diabetes, water retention,swelling 
(inflammation), and muscle spasms. Some people use it as a 
gargle for sore mouth and throat. Women use Alchemilla for 
heavy or painful menstrual periods or for symptoms of 
menopause. Some people apply Alchemilla directly to 
the skin to stop bleeding; improve wound healing; or treat 
ulcers, eczema, or skin rashes. Alchemilla vulgaris L. 
(lady’s mantle or lion leg) is regarded as safe by the German 
Commission even at large doses without known adverse 
effects (Blumenthal et al.,1999).Deeply rooted in Arabic 
medicine, A. vulgaris L. has been used for treating 
gastrointestinal pain and inflammation (Said et al., 2002).  

        Senna (Cassia senna L) plant is a small shrub 
belonging to the Caesalpiniaceae family. Incidentally, the 
senna belongs to two genus of (Cassia- C). senna also 
known as Alexandrina senna. Senna is used in the treatment 
of constipation, working through a stimulation of intestinal 
peristalsis. Aid the body in cleannig waste.  Adverse 
Reactions of Senna may cause diarrhea, loss of fluids, 
hypokalemia, and abdominal pain/cramping if it used at 
high dose. Senna leaves have been used as a stimulant 
laxative at dosages of 0.6 to 2 g/day. (Balasankar et al., 
2013). 

     Sage (Salvia Officinalis) has one of the longest 
histories of use of any culinary or medicinal herb. Sage has 
been used for centuries as a spice and seasoning in cooking 
or traditional remedy for coughs, sore mouths and throats. 
Sage was used as a fertility drug in ancient Egypt. 
Physicians in ancient Greece used a solution of sage and 
water to stop wounds from bleeding and to clean sores and 
ulcers. Sage is used as traditional remedy for inflammation, 
indigestion, and excessive sweating; to improve mood; and 

http://www.webmd.com/digestive-disorders/picture-of-the-stomach
http://www.webmd.com/digestive-disorders/digestive-diseases-diarrhea
http://www.webmd.com/vitamins-supplements/ingredientmono-654-alchemilla.aspx?activeingredientid=654&activeingredientname=alchemilla
http://www.webmd.com/arthritis/about-inflammation
http://www.webmd.com/pain-management/muscle-spasms-cramps-charley-horse
http://www.webmd.com/oral-health/anatomy-of-the-mouth
http://www.webmd.com/menopause/guide/menopause-symptoms-types
http://www.webmd.com/menopause/guide/menopause-symptoms-types
http://www.webmd.com/skin-problems-and-treatments/picture-of-the-skin
http://www.webmd.com/skin-problems-and-treatments/eczema/
http://www.webmd.com/skin-problems-and-treatments/tc/rash-age-12-and-older-topic-overview
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to boost memory or mental performance. Sage is available 
as dried leaves, liquid extracts, and essential oils 
(Blumenthal et al.., 2000). 

The present work was conducted to study the effect of 
Sage (Salvia Officinalis L.) , lion’s foot (Alchemilla vulgaris 
L.)  and Senna (Cassia senna L.)  on weight loss, lipids 
profile, liver functions, serum glucose  and leptin hormone 
of obese rats fed on high fat diet. 

Materials and methods 

Materials:- 

- Chemicals: vitamins, mixture, choline Bitartrate and 
L-cysteine were obtained from the Cairo company for 
chemicals trading, Cairo, Egypt. Casein, minerals and 
cellulose were purchased from El-Gomhoria company 
Cairo, Egypt. 

- Animals: Sixty of adult male albino rats (Sprague-
Dawley strain) weighted approximately (200±10 g) 
were purchased from experimental animals station, 
Agricultural research center, Giza, Egypt. 

- Starch was obtained from the Egyptian starch and 
glucose, mostorod factory, Qalyubia, Egypt. Corn oil, 
beef tallow and sucrose were obtained from local 
market. 

- Herbs: Lion leg, Senna and Sage powdered were 
obtained from Haraz , bab El-khalq,Cairo, Egypt . 

- Kits for blood analysis were purchased from gamma 
trade company for chemicals, Cairo, Egypt. 

Methods:- 

Induction of obesity, diet composition and 
experimental animal design: 
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This study was carried out at the animal house of the 
faculty of Home Economics, Helwan University .Sixty adult 
male albino rats Sprague-Dawley strain (200±10g) were 
housed in well aerated cages under hygienic conditions and 
fed on basal diet for one week for adaptation. After a period 
of adaptation on basal diet (one week), the rats (n=60) were 
divided into two main groups, the first main group (n=6 
rats) fed on basal diet and kept as a control negative group. 
The second main group(n=54 rats) received high fat diet for 
4 weeks to induce obesity in rats, the high fat diet consisted 
of  20% fat (19% beef tallow and 1% corn oil to provide 
essential fatty acids) according to (Min et al., 2004), 14 % 
protein from casein (≥ 80 %), 0. 25 % choline chloride, 1 % 
vitamin mixture, 3.5% salt mixture, 5 % cellulose, 0.18 % L 
– cysteine and the remainder is corn starch (Reeves et al ., 
1993).   

Then the high fat diet group was divided into nine 
subgroups (n=6 rats for each ), the first subgroup fed on 
high fat diet as a control positive group. The second and 
third subgroups fed on high fat diet supplemented with 2% 
and 4% lion leg, respectively. The fourth and fifth 
subgroups received high fat diet supplemented with 2% and 
4% Sage, respectively.  The sixth and seventh subgroups fed 
on high fat diet supplemented 2% and 4% Senna, 
respectively.   Eighth subgroup was fed on high fat diet 
supplemented with low mix of (1% lion leg, 1% Sage and 
0.25% Senna). The last subgroup received high fat diet 
supplemented with high mix of (2% lion leg, 2% Sage and 
0.5% Senna). 

During the experimental period (8 weeks), the diets 
consumed and body weights were recorded twice weekly. 
At the end of the experiment, the animals were fasted 
overnight, then the rats were weighed, anaesthetized and 
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sacrificed, then blood samples were collected from the 
aorta. The blood samples were centrifuged and serum was 
separated to estimate some biochemical parameters, i.e. 
serum cholesterol (Allain et al., 1974), triglycerides (Foster 
and Dumns., 1973), HDL-c (Lopes – Virella et al., 1977), 
LDL-c and VLDL-c (Fried wald et al., 1972), glucose 
(Trinder., 1969), aspartate amino transferase (AST) and 
alanine amino transferase (ALT) (Reitman and Frankel., 
1957), serum alkaline phosphates (ALP) (Belfield and 
Goldberg., 1971), and leptin hormone were  measured 
according to the method of Guillaume and Bjorntorp., 
(1996). The mean value of body weight gain % was 
estimated according to this equation:   

 BWG% =   final weight-initial weight ×100 / initial 
weight 

Data was presented as means ± SD statistically 
analyzed using one way ANOVA test, p<0.05 was used to 
indicate significance (Steel and Torri., 1980).   

Results and Discussion 

Effect of Lion Leg, Sage and Senna separately or 
in combination on body weight   gain%, feed intake and 
FER  of obese rats. 

Results in table (1) exhibit that rats fed on high fat 
diet revealed  a highly significant increase (p<0.05) in the 
mean value of body weight, feed intake (g/day/rat) and food 
efficiency ratio as compared with negative control group 
.Treating obese rat with herbs separately or in combination 
showed  a significant decreased ( p<0.05) in body weight, 
feed intake (g/day/rat) and food efficiency ratio, as 
compared positive group, rats fed on high fat diet and 
supplemented with  lion leg (4%)  had highly significant 
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reduction in body weight than the other  groups  that  fed  on  
senna (0.5) or senna (1%) . the highest  reduction  in  body 
weight  was observed  in  the group  fed  on  a combination   
of(lion leg  2%, sage 2%, senna 0. 5% )  and the group fed 
on (lion  leg 1% , sage 1% , senna 0.25 % ) as compared to 
the other treated group .The percent of  weight reduction 
was ranged between  40.02 % to 48.87% . 

The influence of herbs ( alchemilla, senna and sage) 
was very effective on reducing the body weight of obese 
rats so we lengthened the period of the experiment which 
resulted in reducing the body weight less than control 
negative and this support our study. 

This study supported the report of Said et al., (2002) 
who studied the effect of alchemilla and other 3 herbs to 
assess its safety and efficacy in weight loss on chickens and 
rats. alchemilla and other herbs seemed to be beneficial to 
maintain or reduce body weight .In addition , a clinical 
study was carried out among 80 human ,the result recorded 
that a progressive and significant weight loss  was seen and 
no side effects.  

Borodin et al., (1999) conducted polyphenol 
compounds extracted from alchemilla vulgaris intense 
cooling stimulated synthesis of thyroid hormones and 
promoted their peripheral deiodination on control rats and 
animals. They observed that this period is characterized by a 
significant activation of thyroid hormone synthesis. This 
hormone works on increasing the metabolic rate which leads 
to reducing body weight.      

Supplementation with sage herb seems to be 
beneficial to maintain or reduce body mass (Canale et al., 
2013). Also Tildesley et al., (2003) made several studies on 
anti obese components from natural medicine to investigate 
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effects of s .officinalis and   its active components on the 
pancreatic lipase activity and lipid digestion. In addition  
Ninomiya et al .,2004 studied the methanolic (Meoh)  
extract and carnosic acid (carnosal) are two of its 
components from the leaves of s. officinalis inhibition of 
pancreatic lipase activity and recorded that s. officinalis 
leaves showed inhibitory effect against the pancreatic lipase 
activity, reducing body weight and obesity. 

Shanmugasundaram et al., 2011and Patil et al., 
2004 agree with us they reported that senna reduces serum 
level of total cholesterol, triglycride and LDL cholesterol  
level. 

 Also,Shanmugasundaram et al., 2011 studied the 
ethanol extract of senna to investigate its anti-diabetic effect 
in diabetic induced rats and concluded that extract of senna 
has reduced  blood glucose level. 

These studies supported the results we obtained 
which indicated the effect of senna on weight loss. 

Table (1): Effect of Lion Leg, Sage and Senna 
separately or in combination on body weight   gain%, 
feed intake and FER of obese rats. 

FER 
Feed Intake 
(g/day/rat) 

BWG% 
 

FBW 
(g) 

IBW 
(g) 

    Parameters 
Groups             

0.0636±0.00212 b 19 18.45±0.72 b 233.06±2.39 b 196.78±2.50 a Control (-ve) 

0.1111±0.00356a 27 45.53±1.77 a 287.72±1.56 a 197.76±1.43 a Control (+ve) 

-0.0654±0.00528cd 15.5 -15.18±1.09 c 169.28±1.29 cd 199.70±2.47 a Lion Leg (2%) 

-0.0814±0.00667de 14.7 -17.81±1.32 cd 165.26±2.08 de 201.16±2.11 a Lion Leg (4%) 

-0.0746±0.00568cd 15 -16.83±1.12 cd 165.40±2.29 de 198.98±3.23 a Sage (2%) 

-0.0739±0.01063cd 14.5 -16.51±2.17 cd 161.34±3.18 ef 193.50±3.68 a Sage (4%) 

-0.0543±0.00675c 16.5 -13.39±1.48 c 172.56±2.05 c 199.46±3.77 a Senna (0.5%) 

-0.0647±0.00845cd 14.7 -14.27±1.71 c 170.14±1.35 cd 198.68±2.74 a Senna (1%) 
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-0.0972±0.00840e 14 -20.51±1.48 d 157.38±1.57 f 198.22±3.53 a 

Mix( Lion 
Leg1% ,Sage 
1% ,Senna 
0.25% ) 

-0.1324±0.00557f 13.7 -26.72±1.16 e 147.10±2.71 g 200.74±1.29 a 

Mix ( Lion Leg 
2%, Sage 
2%,Senna 
0.5%) 

- Values are expressed as mean ± SD.  

- Significant at p<0.05 using one way ANOVA test.   

-Values which have different letters in each column differ 
significantly, while those with have similar or partially are not 
significant. 

IBW→ Initial body weight      FBW→ Final body weight   BWG→ 
Body weight gain   FER→ Feed efficiency ratio 

Effect of Lion Leg, Sage and Senna separately or 
in combination on lipid profile of obese rats.  

Effect of herbals supplementation separately or in 
combination on serum level of total cholesterol ,  
triglycerides (TG) , high density lipoprotein  cholesterol 
(HDL-c), low density lipoprotein cholesterol (LDL -c) and 
very low density lipoprotein cholesterol (VLDL -c) in obese 
rats were presented in table ( 2 ). 

It could be noticed that, the control positive group has 
shown a significant  increase (p<0.05) in the mean values of 
serum TC, TG, VLDL -c and LDL-c as compared with 
those of  the control negative group .this increase was a 
result of feeding rats with high fat diet that induced obesity. 
Results in this table revealed that, all treated obese rats with 
alchemilla, senna or sage separately or in combination 
showed a significant decrease (P<0.05) in the mean values 
of serum TC, TG, VLDL-c and LDL-c as compared to 
positive control group. While HDL-c was revealed a 
significantly increased for all treated rats as compared to the 
corresponding value of control positive but still lower than 
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control negative. The highest decrease (P<0.05) in the level 
of TC and TG was clearly observed on the group fed on 
high fat diet and supplemented with a combination of (lion 
leg 1% , sage 1% and senna 0.25%) compared with other 
treated groups. 

Supplementation with senna cassia species seeds and 
ether soluble and water soluble fraction showed significant 
decrease in serum level of total cholesterol, triglycride. also 
the reduction in LDL cholesterol  level while increased the 
serum HDL.one other hand later (Shanmugasundaram et 
al., 2011 ) conducted an experiment on albino rats by giving 
them the ethanol extract  of senna leaves and resulted in 
decrease in lipid  profile  except HDL which increased and 
these results agree with ( Patil et al ., 2004 ) too . 

Christensen et al ., 2010  proved that an extract of 
Sage was able to lower the plasma  cholesterol , low density 
lipoprotein (LDL) , and triglycerides (TGS) ,but increases 
the high density lipoprotein (HDL) level in lipidemic rats. 

They also added that the extract  of S.officinalis 
activate peroxisome proliferator activated receptor  gamma 
(ppar ) which is a regulator of genes involved in energy 
spending as well as lipid and glucose metabolism and its 
activation improves the HDL / LDL ratio and lowers TGS in 
serum , reduces insulin  resistance, and reduces the size of 
adipose (fat) tissue. 

%).  

Plotnikov et al., 2006) who reported that course of 
treatment with alchemilla vulgaris extract increased the 
concentrations of lipids and phospholipids in erythrocyte 
membranes decreased the number of abnormal erythrocytes 
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and improved deformability of red blood cells in rats with 
arterial hypertension. 

Table(2):Effect of Lion Leg , Sage and Senna 
separately or in combination on lipid profile of obese 
rats. 

LDL-C 
(mg/dL) 

HDL-C 
(mg/dL) 

VLDL-C 
(mg/dL) 

Triglycerides 
(mg/dL) 

Total 
cholesterol 

(mg/dL) 

Parameters  
 

Groups 

16.53±2.79 de 66.90±2.80 a 12.36±0.39 e 61.83±1.98 e 95.80±0.90 ef Control (-ve) 
116.90±3.49 a 41.03±0.64 e 37.16±0.56 a 185.80±2.80 a 195.10±3.12 a Control (+ve) 
64.62 ±5.72 b 47.06±1.48 d 20.64±0.69 b 103.20±3.46 b 132.33±4.48 b Lion Leg(2%) 

42.94±1.95 c 47.86±1.98 d 
17.18±0.70 

cd 
85.93±3.54 cd 108.00±2.64 d Lion Leg(4%) 

45.59±1.97 c 
51.73±0.59 

cd 
21.44±0.43 b 107.20±2.16 b 118.76±2.25 c Sage(2%) 

26.25±0.67 d 54.46±2.21 c 
17.28±0.64 

bc 
86.40±3.21 bc 98.00±2.30 de Sage(4%) 

21.10±4.72 d 
61.56±1.10 

ab 
21.20±1.55 b 106.0±7.76 b 103.86±6.63 de Senna(0.5%) 

8.20±0.33 ef 60.93±1.62 b 
17.10±0.63 

cd 
85.50±3.17 cd 86.23±1.17 fg Senna(1%) 

6.31±2.58 f 60.13±0.46 b 16.65±0.30 d 83.26±1.50 d 83.10±3.19 g 

 Low mix ( 
Lion Leg1% 
,Sage 1% 
,Senna 0.25% ) 

9.99±3.16 ef 66.90±2.80 a 
19.10±0.65 

bc 
95.53±3.25 bc 96.00±1.15 ef 

 High mix  
 ( Lion Leg 
2%, Sage 
2%,Senna 
0.5%) 

- Values are expressed as mean ± SD.       

- Significant at p<0.05 using one way ANOVA test.   

-Values which have different letters in each column differ 
significantly, while those with have similar or partially are not 
significant. 

- VLDL-C→ very low density lipoprotein cholesterol                

- HDL-C→ High density lipoprotein cholesterol 

- LDL-C→ low density lipoprotein cholesterol 

Effect of Lion Leg, Sage and Senna separately or 
in combination on liver function of obese rats. 
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The effect of supplementation with herbs separately 
or in combination on ALT, AST, and ALP in obese rats was 
tabulated in table (3) .It could be discerned that rats fed on 
high fat diet had a significant increase (p<0.05) in the level 
of serum ALT, AST, and ALP compared to the negative 
group. Regarding ALT there were significant decrease 
(p<0.05) in the level of ALT in all treated group with 
separate or in combined herbs compared with control 
positive. It could be concluded that supplementation with a 
mixtures of herbs gave the best results for AST, ALT and 
ALP level but still higher than control negative group for 
ALT and ALP. 

El-Hadidy et al.,(2018) studied the influence of 
antioxidants activity of  lion’s foot (Alchemilla vulgaris) 
leaves on albino rats by supplementing these rats by 
different concentrations  (1% , 2%) of  alchemilla . and  
concluded that lion’s foot can be proposed to protect 
hepatotoxicity induced by CCl4 in rats . 2% was the best 
percentage achieved the aim of the study, Moreover Maitya 
et al.,(1997) mentioned that the extrat of senna cassia 
species leaves has been found to possess significant 
hepatoprotective activity and anti-inflammatory activity. 

The compounds present in this sage preparation 
contain interesting bioactivities which improve the liver 
antioxidant potential Cristovao et al., (2004). 

Also Tiwari et al., (2011) reported that hydro-
alcoholic of cassia species whole plant showed a marked 
decrease in the levels of serum markers, indicating 
protection of hepatic cells. Methanolic extract of cassia 
leaves at dose of 400 mg/Kg showed significant hepatopro-
tective effect by lowering the serum levels of transaminase 
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(SGOT and SGPT) bilirubin and alkaline phosphatase 
(ALP). 

Table(3):Effect of Lion Leg , Sage and Senna 
separately or in combination on liver function of obese 
rats. 

ALP ALT (µ/L) AST (µ/L) 
Parameters  

Groups 

50.53±1.16 c 21.40±1.10 d 49.06±0.83 d Control (-ve) 
89.06±3.41 a 38.16±1.47 a 82.90±3.68 a Control (+ve) 
71.16±4.38 b 33.53±1.68 b 65.10±1.15 b Lion Leg(2%) 
68.90±2.69 b 34.13±1.09 b 62.16±1.45 b Lion Leg(4%) 
67.63±5.32 b 29.13±0.61 c 61.76±1.50 b Sage(2%) 
63.60±1.78 b 29.46±0.89 c 63.86±1.18 b Sage(4%) 
66.26±3.15 b 29.36±1.38 c 64.06±1.30 b Senna(0.5%) 
62.90±3.88 b 29.23±1.13 c 55.40±3.12 c Senna(1%) 

61.56±3.09 b 28.83±0.76 c 52.26±0.79 cd 
 Low mix ( Lion Leg1% 
,Sage 1% ,Senna 0.25% ) 

60.90±1.34 b 28.23±2.16 c 52.53±0.76 cd 
 High mix  
 (Lion Leg 2%, Sage 
2%,Senna 0.5%) 

- ASTAspartate amino transferase        

- ALT Alanine amino transferase 

- ALP→ Alkaline phosphatase 

- Values are expressed as mean ± SD.       
- Significant at p<0.05 using one way ANOVA test.   
- Values which have different letters in each column differ 
significantly, while those with have similar or partially are not 
significant. 

Effect of Lion Leg, Sage and Senna separately or 
in combination on kidney functions of obese rats.  

The effect of supplementation with alchemilla , senna 
and sage separately or in combination on serum urea ,uric 
acid and creatinine in obese rats was shown in table( 4 ), the 
finding illustrated that, rats fed high fat diet revealed 
significant increase (p<0.05) in the mean value of serum 
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urea, uric acid and creatinine , as compared with those of 
negative control group. The supplementation with 
alchemilla, senna and sage separately or in combination 
showed a significant decreased (p>0.05) in serum urea, uric 
acid and creatinine as compared to positive control group. 

No significant changes where noticed in serum urea 
between the group fed on high fat diet and supplemented 
with lion leg  2% , sage 4% , senna 1% , 0.5% ,and the  
group mixtures lion leg 2%, sage 2% and 0.5%.The same 
trend was also observed between the two group 
supplemented with lion leg 4% and sage 2%. Meanwhile, 
the lowest reduction in serum urea was recorded in rats fed 
on the mixture of lion leg 1%, sage 1% and 0.25 % 

The results indicated also that were no significant 
changes in the level of uric acid among the groups fed on 
separate herbs and the groups fed on mixtures of herbs 
except for the group fed on the mixture of lion leg1%, sage 
1% and senna 0.25% .the lowest reduction in serum uric 
acid and creatinine were recorded in rats fed on the same 
group. 

The obtained results were in agree with Oktyabrsky 
et al.,2009  made an experiment in vivo using the extract of 
alchemilla and concluded that it has an antioxidant activity 
against H2O2 and protected the bacteria against oxidative 
damage  and may linked to kidney protection  against free 
radical. Also the study agree with that (Singh et al., 1990) 
Said that extract of senna has antibacterial activity against 
many bacteria including E.coli which cause inflammation to 
kidney and urethra. In addition (Gill et al., 2011) that 
extract of senna antioxidant activity against free radical that 
cause harmful to kidney. The obtained result agree with 
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Yadav et .,al 2011  who reported that S.officinalis  extract 
contain phenolic and flavonoid compounds are mainly 
responsible for the antioxidant and free radical scavenging 
effects of these plants.   

Table(4):Effect of Lion Leg , Sage and Senna 
separately or in combination on kidney functions of 
obese rats. 

Uric acid 
(mg/dL) 

Urea nitrogen 
(mg/dL) 

Creatinine 
(mg/dL) 

Parameters  
Groups 

4.00±0.40 d 22.46±0.34 de 0.64±0.07 e Control (-ve) 
6.99±0.43 a 33.76±1.40 a 1.02±0.03 a Control (+ve) 
5.50±0.45 bc 26.76±0.78 bc 0.87±0.04 bc Lion Leg(2%) 
5.86±0.24 bc 24.80±0.75 cde 0.82±0.03 bcd Lion Leg(4%) 
6.02±0.34 b 24.46±1.81 cde 0.84±0.03 bc Sage(2%) 
5.53±0.16 bc 26.03±0.96 bcd 0.81±0.04 cd Sage(4%) 
5.56±0.34 bc 27.23±1.53 bc 0.90±0.05 abc Senna(0.5%) 
5.46±0.27 bc 29.60±1.26 b 0.95±0.03 ab Senna(1%) 

4.93±0.14 cd 22.16±1.01 e 0.70±0.02 de 
 Low mix ( Lion Leg1% 
,Sage 1% ,Senna 0.25% ) 

5.43±0.20 bc 26.10±1.06 bcd 0.89±0.01 bc 
 High mix  
 (Lion Leg 2%, Sage 2%, 
Senna 0.5%) 

- Values are expressed as mean ± SD. 

- Significant at p<0.05 using one way ANOVA test.   

-Values which have different letters in each column differ 
significantly, while those with have similar or partially are not 
significant. 

Effect of Lion Leg, Sage and Senna separately or 
in combination on serum glucose and leptin hormone of 
obese rats: 

The obtained results from table (5) showed that, rats 
fed high fat diet revealed a significant increase (p<0.05) in 
the mean value of serum glucose and leptin hormone as 
compared with those of negative control group. 
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The results indicated that, supplementation with 
herbals separately significantly decreased (p<0.05) the level 
of serum glucose and leptin as compared with positive 
control group. There was no significant difference in the 
level of  serum glucose and leptin among  the group fed  
alchemilla ,senna or sage. 

The same trend was observed among the group fed on 
the different mixtures of herbs.However, the level of leptin 
hormone was significantly decreased (p<0.05) 
for  the group fed the different mixtures of  herbs, as 
compared to the group fed a separate herbs. The highest 
reduction for serum glucose and leptin hormone was 
recorded in the group fed on high fat diet supplemented with 
different herbs mix.  

The obtained result were agreement with (Bahceci et 
al., 1999) who reported that high fat diet result in an 
increasing body fat percentage with hypertriglyeridmia, 
hypercholsetrolemia and hyperleptinemia. The same result 
were obtained by (Stachon et al., 2006) reported significant 
positive between plasma leptin  levels and epidermal fat 
mass, liver and heart weights. In addition ( Ebrahimzadeh 
Attari et al., 2015) studied the supplement of  2g ginger 
powder for 12 weeks on obese women and found that  it 
significantly reduced serum leptin in obese women. Ginger 
is a herb like alchemilla, senna and sage in our study which 
resulted in the same result of ginger on leptin hormone. On 
the other hand, Flier, (1998);Heymsfield et al.,(1999) and 
Welt et al.,(2004) recorded that when people lose fat leptin 
level decreases significantly , the brain interprets this as 
starvation changing our biology and behavior to make us 
regain the lost fat. 
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The obtained results disagreed with the finding of  
Swanston -flatt et al., (1990) who studied the effect of 
alchemilla and other 10 herbs and the result that 3 herbs 
only reduces the glucose level and the others were not 
effective including alchemilla.  

Our results agree with Shanmugasundaram et al., 
(2011) studied the ethanol extract of senna to investigate its 
anti-diabetic effect in diabetic induced rats and concluded 
that extract of senna has significant reduction in blood 
glucose and increase in plasma insulin which acts on 
decreasing glucose level.  

Christensen et al ., (2010)  recorded that extract  of 
sage decreased serum glucose in type 1in rats and also 
proved that exhibit insulin –like activities. Christensen et 
al., (2010) and Eidi et al., (2005) made many studies on 
sage extract and found that it has hypoglycemic effect in 
diabetic. 

 Table (5):Effect of Lion Leg , Sage and Senna 
separately or in combination on serum glucose and 
leptin hormone of obese rats. 

Leptin Glucose 
Parameters  

Groups 

1.86±0.03 d 74.00±1.90 d Control (-ve) 
7.10±0.17 a 116.63±3.86 a Control (+ve) 
3.46±0.20 b 96.91±1.65 b Lion Leg(2%) 
3.17±0.26 b 96.16±2.04 b Lion Leg(4%) 
2.50±0.01 c 88.43±5.94 bc Sage(2%) 
2.72±0.08 c 95.80±1.79 b Sage(4%) 
2.72±0.13 c 86.13±2.03 bc Senna(0.5%) 
2.51±0.02 c 89.06±3.06 bc Senna(1%) 

2.43±0.03 c 84.90±5.16 c 
 Low mix ( Lion Leg1% ,Sage 
1% ,Senna 0.25% ) 

2.40±0.01 c 83.60±2.74 cd 
 High mix  
 ( Lion Leg 2%, Sage 
2%,Senna 0.5%) 

- Values are expressed as mean ± SD. 
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  - Significant at p<0.05 using one way ANOVA test. 

-Values which have different letters in each column differ 
significantly, while those with have similar or partially are not 
significant. 

Conclusion 

In conclusion, consumption of Lion leg or Senna or 
Sage or mix of them at certain levels  in this study may be 
useful for treatment of obesity as it lowers body weight, 
lipid profile, liver functions, glucose level and hormones of 
obesity induced rats fed on high fat diet. Further studies are 
recommended to determine the medicinal effect of other 
different fractions of Lion leg , Senna and Sage extract. 
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