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Potential Effect of Mulberry Leaves on Obesity   

in Experimental Rats 

 

Abstract. 

Obesity is an increasingly primary health concern and one of the 

leading causes of declining quality of life . The study was conducted to 

evaluate  the effect of the mulberry leaves (ML) on obesity in 

experimental rats. Sixty  adult males  albino rats, which were divided 

into (6) groups each group (01) rats. Group (0): normal control, Group 

(2): positive control group , Group (3): a healthy group fed on the basal 

diet plus  %5 mulberry leaves  powder , Group (4): a healthy group fed 

on  basal diet and 01 % mulberry leaves powder,  Group (%):  rats 

induced obesity fed on  basal diet and %5 mulberry leaves powder , 

Group (6):  rats induced obesity fed on  basal diet and 01 % mulberry 

leaves powder .The results showed that mulberry leaves contain 

moisture , ash ,protein ,fat ,and total 

carbohydrates44645,204.65,0344%5,044%5,044%65and304115;respectiv

ely. Moreover, mulberry leaves  02 phenolic compounds ; the  results 

releaved  a significant decreases in serum cholesterol, triglycerides, 

glucose and LDL-C and an increased in serum HDL-C in rats induced 

obesity and treated with %5 and 015 mulberry leaves. In addition , a  

significant decreased serum ALT, AST, ALP, GGT and LDH, activities  

at (p≤141%), also, there was a significant reduced serum creatinine, urea 

and in uric acid levels, when compared with group(4), So this study 

recommended to use  mulberry leaves in diets for it is many benefits.  
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Introduction 

         Globally, obesity is a serious health problem due to its strong 

association with increased dyslipidemia, cardiovascular disease 

(including hypertension, stroke, and myocardial infarction), insulin 

resistance, glucose metabolism disorders, osteoarthritis and some 

cancers. This trend will have a significant impact on world health and 

the economy. )Haslam and James,5002; Després and 

Lemieux,5004).    

        Obesity a part of metabolic syndrome is a major lifestyle disorder 

throughout the world. The main causes of obesity are the delicious and 

energetic diets rich in fat, consumption imbalances, low momentum, 

fat, sugar and salt (Brown et al., 5002).  

 Claudia et al.,(5002) showed that the complex pathogenesis of 

obesity indicates the need of different intervention strategies to confront 

this problem. Herbal supplements and diet-based therapies for weight 

loss are among the most common complementary and alternative 

medicine modalities. As an alternative treatment for obesity and its 

complications, in the market are a variety of natural products that 

includes medicinal plants, either as pure compounds or as extracts.     

        Edeoga et al., (5002) related that medicinal plants have always 

been considered as a healthy source of life for all people due to their 

rich therapeutic properties and being %001 natural. The majority of 

populations widely  use medicinal plants to cure various diseases and 

illness and have a high impaction the world's economy. 

Twani and Melody (5004) reported that among the plants 

circulated since passing ages is the mulberry(Morus alba L.), which 

belongs to the Moraceae family. The mulberry was found in the tombs 

of Hawara and was used by the Pharaohs as food and in  therapeutic 

recipes. Currently it is grown all over the world because of its 

importance in breeding silkworms Mulberry trees are grown to take 

advantage of their fruits and leaves. They are also planted in public 

gardens to beautify the city and provide shade in the streets where Tree 

wood is used in the manufacture of furniture and musical instruments, 

and  the manufacture of boats and supports for wooden houses.In 

traditional chinese herbal medicine, Mulberry fruit was used to treat 

diabetes, high blood pressure, arthritis, anemia, and others. Recently, it 

was found that mulberry leaves are anti-inflammatory, ulcerative, 

laxative, and anthelmintic. It was also found that it treats cancer and 

strengthen the immune system because it contains various antioxidants. 
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Correspondingly, mulberry (Morus alba L.) leaves are a 

nutritional supplement that has long been widely used for health 

purposes. Owing to its nutritional value in many Asian countries, it has 

been widely used as a functional food, including beverages, noodles, 

and herbal tea. Mulberry leaves contain numerous bioactive 

compounds, such as flavonoids and phenolic acids, which are 

responsible for their antioxidant activity (Wang et al., 5002 and 

Zhang et al., 5055). Therefore, the present study amis to show the 

potential effect of mulberry leaves on obesity in experimental rats. 

Materials and Methods  

Materials 

Plant materials  

      One kilogram of mulberry leaves was obtained from a local supplier 

(Abd El-Rahman Harraz, Bab El-Khalk zone, Cairo, Egypt). 

Methods 

 Preparation of Mulberry leaves  

        Collection of mulberry leaves, washed and dried under vacuum to 

maintain active compounds and saved  in glassware sealed until used.  

Chemical methods  

Kits were used to determine total cholesterol (T.C), triglycerides 

(T.G), high-density lipoprotein cholesterol (HDL- C ), low-density 

lipoprotein-cholesterol (LDL-C), alanine aminotransferases (ALT), 

aspartate aminotransferases (AST), alkaline phosphatase (ALP), lactate 

dehydrogenase (LDH), gamma-glutamyl transaminase (GGT), Glucose, 

urea, creatinine and uric acid were obtained from Sigma Aldrich (St. 

Louis, MO, USA) 

Determination of the chemical composition of Mulberry 

leaves 

 Moisture, ash, protein, crude fat and crude fiber were 

determined according to the method outlined by (A.O.A.C., 5000). 

Carbohydrate content 

  The total carbohydrate content of the studied mulberry leaves  

sample was calculated by difference 011 - ( other nutrients  

composition) according to the method described in (A.O.A.C., 5000).  
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Caloric value 

The caloric value was calculated according to the methods of 

Seleet, (5000). 

Determination of phenols content  

 HPLC analysis was carried out using an Agilent 0261 series 

and was determined using the method of (Kujala et al., 5000). 

Experimental design  

Sixty adult male Wistar albino rats (Rattus norvegicus) 

weighting (0%1±0.1g) were obtained from Animal Colony, National 

Research Centre, Cairo,  Egypt. The animals were housed in suitable 

plastic cages for one week for acclimation before the experimental 

study. Excess tap water and standard rodent food pellets [21435 protein 

(215 casein and 1435 DL-Methionine), %5 fat (corn oil), %5 fibers, 34.5 

salt mixture and 05 vitamin mixture; obtained from Meladco company 

for animals and rodents food pellets, El-Obour City, Cairo, Egypt] were 

always available, they received human care in compliance with the 

standard institution’s criteria for the care and use of experimental rats 

according to ethical committee of Faculty of Science, Al-Azhar 

University, Assuit, Egypt; however, this study was approved by the 

same ethical committee(AZHAR 03\2123). After the rats were  

acclimatized  to experimental room conditions, they were divided 

randomly into six groups (01 rats each). Depending on the duration of 

treatment, the rats were randomly divided into the following groups: 

Group (0): Rats was fed on a standard diet as a negative control group. 

Group (5): Comprise of healthy rats  that were subjected to feed on 

mulberry leaves % % for six weeks.  

Group (9): Comprise of healthy rats  was subjected to feed on 

mulberry leaves 01 %.  

Group (6): Comprise of high-fat diet as a positive control group. 

Groups (2): Comprise of a high-fat diet by oral administration and 

mulberry leaves % %. 

Groups (4): Comprise of a high-fat diet by oral administration and 

mulberry leaves 01 %. 

Blood sampling 

At the end of the study period, rats fasted overnight, and 

following diethyl ether anesthesia, about 0.2 ml of blood sample was 
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collected into heparinized vacutainer tube immediately for the 

hematological investigations; while non-heparinized blood specimens 

(9-7 ml) from each rat) were drawn from the retro-orbital plexus using 

sterile glass capillary (single draw vacutainer needle) into open 

vacutainer collecting tubes. The non-heparinized blood specimens were 

left  for 50 minutes to clot, then centrifuged at 9000 rpm for 00 

minutes using a cooling centrifuge (IEC centra-6R, International 

Equipment Co., USA). The sera were separated, divided into aliquots 

and stored at -°08C until biochemical measurements could be carried 

out as soon as possible. 

 Biochemical determinations  

Lipids profile  

Serum, total cholesterol (T.C), triglycerides (T.G), high-density 

lipoprotein–cholesterol (HDL-c) and low-density lipoprotein–

cholesterol (LDL-c) were determined according to (Cole et al., 0337; 

Artiss and Zak, 0337; Lopes-Virella et al., 0377 and Wieland and 

Seidel, 03°9); respectively. 

Serum glucose 

Serum Glucose level was determined according to the CHOP-

PAP method by  the photometric system described by Young (2110) 

Liver functions 

Serum aspartate amino transferees (AST) , alanine amino transferees 

(ALT), alkaline phosphatase (ALP), gamma-glutamyl transaminase 

(GGT) and lactate  dehydrogenase (LDH) were determined according to 

(Schumann and Klauke, 5009; Moss and Henderson, 0333, IFCC, 

03°9; Trinder, 0343 and Tietz et al., 03°9) ; respectively.  

 

Kidney functions 

Serum creatinine activity was determined according to the 

kinetic method described by Young (2110). 

Serum urea activity was determined according to the enzymatic  

colormetric method described by Young (2110). 

Statistical analysis 

 The obtained data were statistically analyzed by SPSS computer 

software and expressed as mean ±SD. Effects of different treatments 
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were analyzed in one way (ANOVA) followed by Duncan
’
s multiple 

range tests . Differences were considered significant at P<0.02 

according to Snedecor and Cochran (0196).  

Results and discussion 

Gross chemical composition and caloric values of   

Mulberry leaves on a dry weight basis 

The data in Table (0): revealed that moisture, ash, protein, crude fat, 

crude fiber, and total carbohydrates in mulberry leaves were 44645, 

2046.5, 0344%5, 044%5, 044%65, and 324115 while, caloric value was 

319.66 K.Cal./011g. These results agree with Ewa et al., (5009) they 

reported that moisture, protein, and ash were %441±141., 024.1±04.3 

and 224.1±1403 respectively, While these results disagree with Butt el 

al., (500°) & Monika and Ewa, (5004) they obtained that proximate 

analysis in mulberry leaves was %4305 protein,4435; ash 00435 ,94%5 

and fat 2411 % ,004.5 respectively. Variations in moisture contents, 

ash, protein, crude fiber, crude fat and carbohydrate due to several 

factors  can these compositions such as climate, growing, postharvest 

management and processing conditions. 

Table (0): Gross chemical composition and caloric values of 

Mulberry leaves on dry weight basis (mg / 000g) 

-Mean of three replicates    

Phenolic constituents of Mulberry leaves    

As shown in Table (5): 02 phenolic compounds were identified in 

Mulberry leaves using High-Performance Liquid Chromatography 

(HPLC) analysis. The compounds phonlic identified mulberry leaves 

were found to include high contents of chlorogenic acid, gallic acid, and 

rutin. while, the lowest values were in coumaric acid , methyl gallate , 

cinnamic acid,  and Coffeic acid . These results disagree with Lingyu et 

al., (5055) who found that % identified compounds were in ML by 

HPLC, rutin, hyperoside, astragalin, luteolin, and glucoside. In this 

respect Hao et al., (5050) and Huang et al., (5055)  found   these 

 

Sample 

 

Moisture 

% 

 

Ash 

% 

 

Protein 

% 

 

Crude 

Fat % 

 

Crude 

Fiber % 

 

Total 

Carbohydrates

% 

 

Caloric 

Value 

(K.cal/ 

000g) 

Mulberry 

leaves 

6.4665.

9 

50.7460

0.3 

09.6264

.3 

06.26

4.55 

06.2467.

52 
90.03602.32 

90°.44

6027.° 
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compounds have been identified in Mulberry leaves and the flavonoids 

were major components in ML. 
 

Table (5): Phenolic constituents of the Mulberry leaves (ML) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                     - N.D.  Not detected       

 

 

 

Parameters  (µg/ml) 

Gallic acid 496.°4 

Chlorogenic acid 5904.90  

Catechin N.D  

Methyl gallate 5.40  

Coffeic acid °.69   

Syringic acid 002.57 

Rutin 576.60 

Ellagic acid N.D   

Coumaric acid 0.75  

Vanillin N.D  

Ferulic acid 59.°3  

Naringenin 90.7°  

Rosmarinic acid 34.56  

Daidzein N.D    

Querectin 00.°3  

Cinnamic acid 4.09 
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Fig. (0): HPLC analysis of phenolic constituents Mulberry leaves . 

 

 

 

 

 

 

 

 

 

 



 
 

 

11 

 لبحوث التربية النوعية( جنوب  –جنوب  )مجلة حوار  

Effect of Mulberry leaves on the lipids profile of rats  

The obtained results in Table (9) revealed that the obesity rats showed 

a significant at (p≤141%) increased in cholesterol, triglycerides, glucose 

and LDL-C matched with significant decreased HDL-C in group (4) 

when compared with  normal control group (0) ;  however the treatment 

of  mulberry leaves (ML) for six weeks induced non-significant changes 

in serum cholesterol, triglycerides, HDL-C and LDL-C levels. 

Moreover, the obesity rats treated with ML showed at (p≤141%) 

significant decreases in serum cholesterol, triglycerides, glucose and 

LDL-C matched with significant decreases in serum HDL-C and insulin 

in group (%,6) when compared to group (4).. These results agree with 

(Khaled and Mohamed , 5003) they found that the obese rats treated 

with ML showed significant  at (p≤141%) decreases in serum 

cholesterol, triglycerides, and LDL-C matched with a significant 

increase in serum HDL-C when compared to obesity group. These 

results agree with yinzhao et al ., (5050)  they founded that serum 

levels of glucose, TG, T.C and HDL were significantly increased in the 

high fatty diet (HFD) group compared to the control group at (p < 

1410). Flavonoids from Mulberry leaves(FML) administration 

decreased serum levels of TG at (p < 141%) and HDL. Alkhudhayri et 

al., (5050) stated that ML contains several bioactive compounds, such 

as rutin, chlorogenic acid, and gallic acid, which have been shown to 

have antiobesity, antihyperglycemic, and anti-inflammatory effects This 

can explain the reduction TC, TG, and LDL levels in HFD-fed rats 

treated with ML. 
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Table (9): Effect of Mulberry leaves (ML) on the lipids profile and 

glucose in experimental rats. 

The same column means that different superscript letters are 

significantly different at(p≤141%) 

Symbol (*) is significantly different from control group; symbol (#) is 

significantly different from obesity group at p≤ 141% level 

- (T.C) Total cholesterol 

-(T.G) Triglycerides  

- (HDL-c) High-density lipoprotein–cholesterol   

-(LDL-c) Low-density lipoprotein–cholesterol    

-(VLDL- c)  Very Low density lipoprotein–cholesterol 

Liver Functions 

The obtained results in Table (6) revealed that the obesity rats showed 

a significant    at (p≤141%) increased in ALT, AST, ALP, GGT and 

LDH activities  in group (4) when compared with the normal control 

group (0) ; however, the treatment of ML for six weeks induced non-

glucose 

(mg/dl) 

VLDL-c 

(mg/dl) 

LDL-c 

(mg/dl) 

HDL-c 

(mg/dl) 

T.G 
(mg/dl) T.C 

(mg/dl) 

Parameters 

 

 

Groups    

76.669.6 90.760.5 42.264.9 6660.°0 02°.464.0 06062.7 

Group (0) 

Control (-) 

75.362.0 53.460.04 44.965.3 69.260.25 06°.562.9 093.265.3 

Group (5) 

ML (25) 

76.966.6 53.460.5 44.665.9 69.7260.07 06°64.06 093.765.7 

Group (9) 

ML (005) 

052.966.0* 29.965.4* 042.4606.5* 92.960.45* 544.4609.0* 
526.9605.5

* 

Group (6) 

Obesity 

Control (+) 

°0.660.0078 52.°65.98 4°.°60.4# 6960.068 053.96°.68 
097.4600.9

#
 

Group (2) 

Obesity + ML 

(25) 

7°.4600.48 56.460.0°8 62.46°.°8 6660.608 059.962.3# 059.967.5# 

Group (4) 

Obesity + ML 

(005) 



 
 

 

12 

 لبحوث التربية النوعية( جنوب  –جنوب  )مجلة حوار  

significant changes in serum ALT, AST, ALP and GGT activities 

respectively .Moreover, the obesity rats treated with ML showed 

significant at (p≤141%) and decreased in serum ALT, AST, ALP, GGT,  

and LDH activities  in group (%46) when compared to group (4). In 

general, this finding pointed to that, treatment of obesity rats with ML 

induced a marked amelioration serum ALT, AST, ALP, GGT and LDH 

activities. These results agree with Khaled and samar , (5050)  they 

found that Levels of asparta amino transferees (AST) and alanine amino 

transferees (ALT) in control (-) showed a highly significant decrease 

(p≤1410)  as compared with control (+) group.The consumption of 

mulberry leaves .4% %, mulberry fruits %,.4% % and drug showed a 

significant decrease as(p≤14110)  compared with the control (+) group, 

while consumption of mulberry leaves 24%, % % and mulberry fruits 24%  

% showed a significant decrease (p≤141%) as compared with of control 

(+) group.  Hussein et al., (5000) studied the liver protective effect of 

mulberry and calendula officinal extracts against hepatotoxicity induced 

by CCL4-induced toxicity in isolated rat hepatocytes mulberry reduced 

the levels of alanine aminotransferase (ALT) , (AST) and LDH and 

maintained the integrity of isolated hepatocytes.  

Ann et al., (5002) reported that mulberry leaves (ML) have beneficial 

effects on obesity-related fatty liver disease by regulating  hepatic lipid 

metabolism, fibrosis, and antioxidant defense system. MLE 

supplementation might be a potential therapeutic approach for obesity-

related diseases including non-alcoholic fatty liver disease. 
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Table (6): Effect of Mulberry leaves of serum ALT, AST, 

ALP, GGT, and LDH (U\L) activities in experimental rats  

 

The same column, means with different superscript letters are 

significantly different at(p≤141%) 

Symbol (*) is significantly different from control group; symbol (#) is 

significantly different from obesity group at p≤ 141% level 

-Alanine amino transferees (ALT) 

-Aspartate amino transferees(AST) 

-Alkaline phosphatase (ALP),              

-Gamma glutamyl transaminase (GGT)  

-Lactate dehydrogenase(LDH)  

 

LDH 

(U/L) 

GGT 

(U/L) 

ALP 

(U/L) 

AST 

(U/L) 

ALT 

(U/L) 

Parameters 

 

 

 

 

Groups 

50906022 

 

°.0260.63 

 

590.266.0° 074609.4 27.560.76 
Group (0) 

Control (-) 

5055.66059 

 

7.360.9° 

 

595.5600.5 04369.6 25.960.30 
Group (5) 

ML (25) 

5074.°6004 

 

7.660.6 

 

590.267.7 070.°606.9 25.262.2 
Group (9) 

ML (005) 

96°0.26042* 

 

04.465.07*
 

 

997655.°* 506.3605.9* 3960.20* 

Group (6) 

Obesity 

Control (+) 

0759.2670# 
°60.458

 

 
563652.98 043.665.48 90.669.°8 

Group (2) 

Obesity + ML 

(25) 

0446.9673# 

 

760.0 

 

505653.58 045.062.28 5°.666.93# 

Group (4) 

Obesity + ML 

(005) 
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Kidney functions 

The obtained results in Table (2)  revealed that group (4) showed a 

significant difference increased at (p≤141%)  group (4) in creatinine, 

urea and uric acid when in group (4)  compared with group (0) normal  

control; however group(0)the treatment of ML for six weeks induced 

non-significant changes in serum creatinine, urea, and uric acid; 

respectively. Moreover, the obese rats treated with ML showed 

significant  at (p≤141%) and decreased serum creatinine, blood urea and 

uric acid levels in group (%,6)  when compared  with  group (4) . In 

general, this finding pointed to the  treatment of obese rats with the ML 

induced a marked amelioration  of serum creatinine, urea and uric acid 

levels. These results agree with Olfat et al., (5055) they found that 

diabetic groups treated with ML (25 and 45) had decreased kidney 

functions (urea, uric acid, and creatinine) compared to diabetic groups. 

Table (2): Effect of Mulberry leaves on serum urea , Creatinine, and 

uric acid 

 

 

 

 

The same column, means with different superscript letters are 

significantly different at(p≤141%) 
Symbol (*) is significantly different from control group; symbol (#) is 

significantly different from obesity group at p≤ 141% level 

 

 

 

Uric acid 

(mg/dl) 

Creatinine 
(mg/dl) 

Urea 

(mg/dl) 

Parameters                     

Groups 

5.0760.0° 0.7660.02 6°.469.5 Group (0)Control (-) 

5.0760.27 0.7760.06 67.460.7 Group (5)ML (25) 

5.0060.03 0.7060.09 93.060.34 Group (9)ML (005) 

4.6060.0°* 0.560.074* 79.°66.7* 
Group (6) Obesity 

Control (+) 

9.960.068 0.2760.0068 97.469.058 Group (2) Obesity + ML (25) 

5.9060.938 0.2060.098 90.0260.38 
Group (4) Obesity + ML 

(005) 
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Conclusion 

In conclusion, we found that Mulberry leaves induced a marked 

amelioration in serum ALAT, ASAT, ALP, GGT, and LDH activities, 

induced a marked amelioration in serum cholesterol, triglycerides, 

HDL-C, LDL-C and glucose levels and induced a marked amelioration 

serum creatinine, urea and uric acid levels . So this study recommended 

to use mulberry leaves in diets for it is many benefits. 
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 التجاربفئران علی السمنة في لتوت التأثير المحتمل لاوراق ا

 : المستخلص

ساب  الئييسية لتدهوئ نويية السمنة هي مشكلة صحية أولية متزايدة الأهمية وأحد الأ
ستون من . الحيبة، أجئيت الدئاسة لتقييم تأثيئ أوئاق التوت يلى السمنة في فيئان التجبئ 

( 01)مجمويبت كل مجموية ( 6)ذكوئ الفيئان الألاينو الابلغة  ، والتي تم تقسيمهب إلى 
جموية الضباطة الم( 2)المجموية الضباطة  السبلاة، المجموية ( 0)المجموية . فيئان

مجموية صحية تتغذى يلى النظبم الغذايي الأسبسي ومسحوق أوئاق ( 3)الموجاة، المجموية 
مجموية صحية تتغذى يلى النظبم الغذايي الأسبسي ( 4)٪، المجموية 5التوت انساة 

فيئان مصباة ابلسمنة و تتغذى يلى ( 5)٪، المجموية 01ومسحوق أوئاق التوت انساة 
فيئان  مصباة ( 6)٪، المجموية 5ي الأسبسي ومسحوق أوئاق التوت انساة النظبم الغذاي

وأظهئت . ٪01ابلسمنة و تتغذى يلى النظبم الغذايي الأسبسي ومسحوق أوئاق التوت انساة 
النتبيج أن أوئاق التوت تحتوي يلى ئطواة وئمبد وائوتين ودهون وكئاوهيدئات إجمبلية 

يلاوة . يلى التوالي% 30613و% 04656و% 0465و% 03645و% 20616و% 4664
مئك  فينولي؛ أظهئت النتبيج انخفبضبً  02يلى ذلك، يحتوي مستخلص أوئاق التوت يلى 

معنويبً في مستويبت الكولستئول والدهون الثلاثية والجلوكوز والكولستئول الضبئ في مصل 
مصباة ابلسمنة والتي الدم وزيبدة في مستويبت الكولستئول الجيد في مصل الدم في الفيئان ال

 ALT، ابلإضبفة إلى انخفبض نشبط إنزيمي %01و% 5يولجت اأوئاق التوت انساة 
، كمب انخفض مستوى (p≤1615)في مصل الدم يند  LDHو GGTو ALPو ASTو

وهي ( 4)الكئيتيبنين واليوئيب وحمض الاوليك في مصل الدم يند مقبئنتهب ابلمجموية 
لذا أوصت هذه الدئاسة ابستخدام أوئاق التوت في الوجابت المجموية الضباطة الموجاة ؛ 

 .الغذايية لفوايدهب العديدة

 : الكلمات المفتاحية    

 .ووظبئف الکلی والکاد  السمنة، أوئاق التوت، دهون الدم

 


