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Abstract 
 
Hyperlipidemia (mainly increased level of total cholesterol (TC), triglycerides (TG) and low-

density lipoprotein(LDL) cholesterol with a decrease in high-density lipoprotein(HDL)- 

cholesterol) is the predictor of coronary artery disease (CAD). Hyperlipidemia is an important 

risk factor in the initiation and progression of atherosclerotic impasse. 

 

Aim of the work: 

Many people have fast food that contains large amount of lipids and leads to the formation of 
free radicals which cause hyperlipidemia. The present study demonstrate the effect of the 

fennel (Foeniculum vulgare) in the treatment of hyperlipidemia. 

 

Material and methods: 

Six groups (5rat/group) of female albino rats (Rattus albinus) were used. The 1
st
 group used 

as control, in the 2
nd

 group hyperlipidemia (25% fat and 2% cholesterol) was induced for 3 

weeks only then sacrified , the 3
rd

 group was hyperlipidemic rats for 3 weeks then left for a 
further 3 weeks without any additional treatment as a recovery period, the 4

th
 group served as 

hyperlipidemic group for 3 weeks then treated with Foeniculum vulgare for  another 3 weeks 

(10 mg/100 gm b. wt.), the 5
th

 group was hyperlipidemic (25% fat and 2% cholesterol) for 6 
weeks and the 6

th
 group served as hyperlipidemic rats for 6 weeks, and at the same time given 

Foeniculum vulgare (10 mg/100 gm b. wt.) by oral administration. 

 

Results: 
The biochemical parameters showed highly significant increase in the body weight, serum 

glucose, ASAT, ALAT, GGT, LDH, total protein, albumin and total lipids in liver .Many 

histopathological and histochemical changes were detected in liver tissue of the 
hyperlipidemic rats. Meanwhile, the treatment with fennel ameliorated the biochemical 

parameters, histological and histochemical results. 

 

Conclusion: 

It is recommend to use fennel in diets for hyperlipidemic patients or those people who have 

hyperlipidemic family history.  
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Introduction 
 
Hyperlipidemia : is an elevation of lipids 

in the blood stream and these lipids 
include: fats, fatty acids, cholesterol, 

cholesterol esters, phospholipids, and 

triglycerides. Hyperlipidemia is associated  

 

with hepatic fat accumulation. Coronary 
heart disease (CHD) is caused by the 

narrowing of the artery that supplies 

nutrients and oxygen to the heart. The 

main reason for this narrowing is 
atherosclerosis. There is a relationship  
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between the elevated plasma lipids and the 

development of  atherosclerotic plaques 

(Jain et al., 2007). 
Plants are major source of natural 

products, many of which can be used as 

pharmaceuticals, agrochemicals flavor, 
and fragrance ingredients, food additives 

and pesticides , may provide valuable 

ideas for the development of alternative 
drugs and therapeutic strategies. In Egypt 

many plants are widely used in folk 

medicine for example  oat bran, triphala, 
artemisia herba-alba, the essential oil of 

Nigella sativa, Zingiber officinale 

(Ginger), Foeniculum vulgare (Fennel), 

garlic and thyme ( Abdel-Moneim et al., 

1997). 

One of the dietary plants used as 

hyperlipidemia-lowering factor is fennel 
herb(Foeniculum vulgare). Garg et al. 

(2009) reported that Foeniculum vulgare 

is a widely distributed plant in most 
tropical and subtropical countries and have 

long been used in folk medicines to treat 

obstruction of the liver, spleen and gall 

bladder and for digestive complaints such 
as colic, indigestion, nausea and 

flatulence. 

Herbal drugs and essential oil of fennel 
have antispasmodic, diuretic, anti-

inflammatory, analgesic and antioxidant 

effects (Parejo et al., 2002; Misharina 

and Polshkov, 2005). They are active for 
dyspeptic complaints, flatulence and 

bloating. The volatile oil showed 

antioxidant, antimicrobial and 
hepatoprotective activity (Ozbek et al., 

2003; Toma et al., 2008). 
Fennel is highly recommended for 
diabetes, bronchitis and chronic coughs, 

for the treatment of kidney stones, and is 

considered to have diuretic, stomachic and 

galactogogue properties (Rodrigues et al., 

2003; Novais et al., 2004; Salgueiro, 

2004; Carvalho, 2005). The seeds of this 

plant have been known to be able to 
regulate menstruation, alleviate the 

symptoms of female climacterix 

syndrome, and increase libido (Ozbek et 

al., 2003). Savino et al. (2005) reported 

that Foeniculum vulgare extracts (FVE) 

could be used in the pediatric colic and 

some respiratory disorders due to its 
antispasmodic effects. They added that 

seeds of it are used in folk remedies for 

treatment of dysmenorrthea. 
So,this study aimed to evaluate the 

possible treatment and protective effect of  

Foeniculum vulgare in hyperlipidemic 

rats.  

 

Material and methods 
 

1-Experimental animals: 

The present work was carried out on thirty 
mature female albino rats (150±20g). They 

were obtained from the Nile Company for 

Pharmaceutical and Chemical Industries. 
The experimental animals were randomly 

divided into six groups (5/group) and fed 

on rodent diet. The rats stayed for 3 weeks 

to adapt the place then the experimental 
steps were started. 

 

2-Experimental design: 
Six groups were used in this study each 

containing 5 female albino rats. 

1-The 1
st
 group: served as control (C). 

2-The 2
nd

 group: hyperlipidemic rats (25% 

fat & 2%cholesterol)3 weeks  

    only then they were sacrificed (H3). 

3-The 3
rd

 group: served as hyperlipidemic 
rats for 3 weeks then left other  

   3 weeks without any additional 

treatment as a recovery period ( R ).  
4-The 4

th
 group: served as hyperlipidemic 

rats for 3 weeks then treated     

    with Foeniculum vulgare for 3 weeks 

(10 mg/100 gm b. wt.) (H3F). 
5-The 5

th
 group: included hyperlipidemic 

rats (25% fat & 2%cholesterol)  

    for 6 weeks (H6). 
6-The 6

th
 group: served as hyperlipidemic 

rats for 6 weeks, and at the   

same time they were given Foeniculum 
vulgare (10 mg/100 gm    

b. wt.) by oral administration (H6F).      

Each rat was weighted at the beginning 

and the end of the experiment and 
percentage of body weight changes were 

calculated. 

 

Preparation for measure total lipids in 

liver: 

0.1gm of liver was placed in 1 ml of KOH 
(30%) and left to be digested in the 

incubator at 37ºC.   
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Collection of rat's serum: 

At the end of the experiment, animals 
were decapitated and blood samples were 

collected from the retro-orbital plexus. 

The samples were collected in clean dry 

graduated centrifuge tubes and left for 20 
minutes to clot, then centrifuged at 5000 

rpm, for 15 minutes. Serum was separated 

and kept at -20ºC until analysis.  
Serum glucose was estimated according to 

Trinder (1984). Aspartate 

aminotransferase (ASAT) was performed 
according to Bergmeyer (1978). Alanine 

aminotransferase (ALAT) was determined 

according to Breuer (1996). -

Glutamyltransferase (-GT) was done 
according to Szasz and Persijn (1974). 

Serum LDH (Lactate dehydrogenase) 

concentration was done according to the 
kinetic ultraviolet method of Young 

(1990). Serum total protein was performed 

by the method of Tietz (1994).Serum 
albumin was done by the method of 

Doumas et al. (1971). Total lipids in liver 

was done by the method of Kaplan 

(1984).  

The histological and histochemical 

preparation: 

Fresh specimens of liver were taken from 
the control and treated groups. The 

specimens were fixed in 10% neutral 

buffered formol and Carnoy’s fluid for the 
histological and histochemical studies. 

Sections were then cut at 5µ thickness and 

stained by haematoxylin and eosin stain 

according to the method of  Drury & 

Wallington (1980), periodic acid Schiff 

technique for demonstrating glycogen 

(Pearse,1977). Mercuric bromophenol 
blue method for detecting total protein 

(Mazia et al., 1953). Mallory’s trichrome 

stain for demonstrating collagen fibers 
(Pearse, 1977). 

 

Statistical analysis 

The data are expressed as means ± 
standard errors (SE). The (T) test was used 

to elucidate the differences between 

treated and control groups (Snedecor and 

Cochran, 1980). A difference was 

considered significant at   p< 0.05 or p< 

0.01. 

 

 

Results 

 
The percentage of body weight gain was 
highly significant  increased (P < 0.01) in 

all  treated groups. Concerning serum 

glucose level, the present data showed 
sever hyperglycemia (P < 0.01) in all 

treated groups. (Table 1). Results of the 

present study showed a high significant 
increase (P < 0.01) in ASAT, ALAT, GGT 

and LDH activities in the treated groups 

when compared with control rats (Table 

2). 
Also, high significant increase (P < 0.01) 

was observed in serum total protein and 

albumin concentrations in all treated 
groups when compared with the control 

one during the experimental period (Table 

3). Globulin concentration showed 

insignificant change in all  treated groups 
(Table 3). All  treated groups also showed 

insignificant change in albumin/globulin 

ratio (A/G ratio) except in the group that 
fed hyperlipidemic diet for 6 weeks where 

it showed highly significant increase (P < 

0.01), and also in the group that treated 
with fennel for 6 weeks, where it showed a 

significant increase (P < 0.05) as 

compared with the control animals   

(Table 3). Concerning liver total lipids 
highly significant increase (P < 0.01) was 

recorded in all treated groups when 

compared with the control group  (Table 
4).  

Hyperlipidemia for 6 weeks elevated all 

the studied parameters, while feeding 

fennel for 3 weeks after stopping of fat 
diets recorded the lowest results in these 

parameters . 

 
Normal histological pattern of liver tissue 

of a control rat was detected in figs. 

(1&2). Hyperlipidemic rats of groups H3 
showed many dystrophic changes in the 

liver tissue .These changes include: highly 

distorted and ruptured endothelial lining of 

the blood vessels, increased lymphocytic 
infiltration in the portal area, haemolysed 

RBCs inside the blood vessels, 

degenerated and vacuolated hepatocytes 
(fig. 3). A slight amelioration was   

noticed in liver tissue of rats of the 

recovery group (fig. 4).  Some what  
normal hepatocytes  were observed in liver 
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tissue of rats of group H3F  ,but some of 

them contained pyknotic nuclei (fig. 5). 
Numerous drastic changes were noticed in 

liver tissue of rats of group H6 ,since,  

many pyknotic nuclei were detected in 

cells of the endothelial lining of the blood 
vessels with increased Kupffer cells. Some 

hepatocytes were vacuolated or contained 

fat droplets (steatosis) . Mild recovery was 
noted in liver tissue of rats of group H6F 

(fig. 6). 

 
Normal distribution of collagen fibers was 

observed in figs.(7&8). Increased collagen 

fibers were observed in liver tissue of 

groups H3 or H6, the recovery group and 
those treated with fats and Foeniculum 

vulgare  for 3 or 6 weeks ( figs. 

9,10,11,and 12). 

Normal distribution of total proteins in the 

hepatic tissue  of  a control rat was 
observed in figs.(13&14). Highly reduced 

total proteins was observed in liver tissue 

of group H3  (fig. 15), but  the  R group 

showed a mild decrease (fig. 16). 
Meanwhile,  normal total proteins was 

observed in hepatocytes of liver tissue of 

groups H3F or H6F (figs. 17 & 18). 
              

Concerning all the previous biochemical 

parameters, histological and 
histopathological changes it was found 

that using fennel (Foeniculum vulgare) 

was better than only stop fats after 

hyperlipidemic diets without any 
additional treatment (recovery groups). 
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Table (1): Percentage of body weight change and Serum glucose level (mg/dl)  in female 

albino rats after induction of  hyperlipidemia and treating with fennel  (Foeniculum vulgare ).   
  

        Group 

 

 

Parameter 
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3 weeks 6 weeks 
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Body 

weight 

change 

(%) 

Mean 5.50 12.92 10.84 10.16 13.58 12.84 

± SE 0.65 1.35 0.98 1.33 0.70 1.22 

P -- <0.01 <0.01 <0.01 <0.01 <0.01 

%  of change -- 134.9  97.0  84.7 146.9 133.4 

Glucos 

(mg/dl) 

Mean 64.8 99.0 76.2 75.14 122.6 98.2 

± SE 1.7 2.4 1.7 0.366 1.03 1.7 

P - <0.01 <0.01 <0.01 <0.01 <0.01 

%  of change --  52.7  17.59  15.95  89.19 51.54 

 

Table (2): Aspartate aminotransferase (ASAT), Alanine aminotransferase (ALAT) gamma 

glutamyl transferase (GGT) and Lactate dehydrogenase (LDH) activities in female albino 

rats after induction of hyperlipidemia and treating with fennel (Foeniculum vulgare). 
 

        Group 

 

 

Parameter 

Control 

3 weeks 6 weeks 
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ASAT 

(U/L) 

Mean 32.5 89.8 87.6 57.0 114.6  94.2 

± SE 0.8 0.96 2.99 1.45  2.3  2.3 

P - <0.01 <0.01 <0.01 <0.01 <0.01 

%  of change - 176.3 169.5  75.3 252.6 189.8 

ALAT 

(U/L) 

Mean 23.2 73.4 53.0 50.6 107.8 64.6 

± SE 1.4 1.8 1.1 1.03  2.3 2.0 

P - <0.01 <0.01 <0.01 <0.01 <0.01 

%  of change - 216.3 128.4  118.1 364.6 178.4 

GGT 

(U/L) 

Mean 26.2 40.8 39.6 38.4 45.4 44.4 

± SE 1.85 0.6 0.57 0.57 1.35 0.57 

P - <0.01 <0.01 <0.01 <0.01 <0.01 

%  of change -  55.7  51.1  46.5  73.2  69.4 

LDH 

(U/L) 

Mean 177.8 363.0 244.0 198.4 391.6 325.2 

± SE 2.8 1.9 2.26 2.33  4.3  2.16 

P - <0.01 <0.01 <0.01 <0.01 <0.01 

%  of change - 104.1  37.2  11.58  120.2  82.9 

                     
                              Hyper L = Hyperlipidemia           Recov = recovery     3W = 3 weeks 

                              6W = 6 Weeks                                N.s = non significant   
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Table (3): Total protein, Albumin, Globulin concentrations and Albumin/Globulin ratio  

                  (A/G)  ratio in female albino rats after induction of hyperlipidemia and treating 
                   with fennel (Foeniculum vulgare). 

   
        Group 

 

 

Parameter 

Control 

3 weeks 6 weeks 

H
y

p
e
r
 L

 

3
 W

 

H
y

p
e
r
 L

 3
 W

 

 &
 R

e
c
o

v
 3

W
 

H
y

p
e
r
 L

 3
 W

 

th
e
n

 f
e
n

n
e
l 

  
  
  

 

3
 W

 

H
y

p
e
r
 L

 6
 W

 

H
y

p
e
r
 L

 &
 

fe
n

n
e
l 

6
 W

 

Total 

protein 

(g/dl) 

Mean 6.7 8.46 8.0 7.94 9.12 8.7 

± SE 0.127 0.17 0.145 0.148 0.065 0.090 

P - <0.01 <0.01 <0.01 <0.01 <0.01 

%  of change - 26.2 19.4 18.5  36.1  29.8 

Albumin 

(g/dl)  

Mean 4.32 5.7 5.4 5.2  6.5  6.1 

± SE 0.143 0.065 0.103 0.122 0.096 0.065 

P - <0.01 <0.01 <0.01 <0.01 <0.01 

%  of change - 31.9 25.0  20.3  50.4  41.2 

Globulin 

(g/dl) 

Mean 2.38 2.74 2.56 2.74 2.6 2.62 

± SE 0.163 0.160 0.216 0.201 0.061 0.119 

P - N.S N.S N.S N.S N.S 

%  of change - 15.1 7.5 15.1 9.2 10.08 

A/G 

ratio 

Mean 1.85 2.106 2.182 1.936 2.512 2.348 

± SE 0.177 0.128 0.249 0.187 0.094 0.128 

P - N.S N.S N.S <0.01 <0.05 

%  of change - 13.8 17.9 4.6 35.7 26.9 

 
                    Hyper L = Hyperlipidemia           Recov = recovery              3W = 3 weeks 

                        6W = 6 Weeks                              N.s = non significant  

 

Table (4): The level of liver total lipids in female albino rats after induction of   

                  hyperlipidemia and treating with fennel (Foeniculum vulgare). 
 

        Group 

 

 

Parameter 

Control 

3 weeks 6 weeks 
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Liver 

total 

lipids 

(g/l) 

Mean 4.52 5.64 5.34 3.72 7.46 5.92 

± SE 0.21 0.13 0.125 0.14 0.16 0.151 

P - <0.01 <0.01 <0.01 <0.01 <0.01 

%  of change - 24.7 18.1 - 17.6 65.04 30.97 

 

                        Hyper L = Hyperlipidemia           Recov = recovery              3W = 3 weeks 

                        6W = 6 Weeks                                N.s = non significant 
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Fig.(1&2)Showing photomicrographs in the central and portal areas in the 
 liver tissue of a control rat. Fig.(3):Showing photomicrographs of liver tissue  
of rats treated with fats (hyperlipidemia)for 3weeks           only.Numerous fatty  
cells, lymphocytic infiltration around the distorted central vein(),lots of  
vacuolated hepatocytes(^)many pyknotic nuclei ( p)  (HX & E  X100).   

Fig.( 4):Showing  photomicrographs of liver tissue of  rats treated with fats  
for 3  weeks and left 3 weeks for recovery.Lymphocytic infiltration around the 
 central vein ( ), increased kuffer cells (k), fatty degeneration (F)with many  
vacuolated hepatocytes and haemolysed RBCs inside the central vein 
 (HX & E  X100).  Fig.(5): Showing  detectable signs of recovery in the liver  
tissue of rats treated with fats for 3 weeks then 3 weeks with Foeniculum  
vulgare . Hepatocytes appeared somewhat normal,while some of them contained  
pyknotic nuclei (p)   (HX & E  X100).  Fig.(6): Showing mild recovery in the liver tissue of rats treated with fats and 

Foeniculum vulgare for 6 weeks simultaneously. Showing detached and damaged endothelial lining of the central vein ( ). 
Some hepatocytes appeared normal (1) while others were vacuolated with pyknotic nuclei (2)  (HX & E  X100).  Figs.(7 

&8):Showing normal distribution of collagen fibers in the liver tissue of a control rat. Notice thin collagen bundles 
supporting the central vein (cv) , hepatocytes ( H ) , sinusoidal spaces ( S ),  hpv and walls of  bile duct  (Mallory's 

trichrome stain  X 100).  Fig.(9):Showing increased collagen fibers in the liver tissue of a rat treated with fats ( 
hyperlipidemia ) for 3 weeks only. Collagen fibers increased around the hepatocytes , branches of the hepatic portal vein , 
hepatic artery , while , collagen fibers decreased in the wall of the central vein ()    (Mallory's trichrome stain X 100). 
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Fig.(10): Showing collagen fibers in the liver tissue of a rat treated with  
fats for 3 weeks and left 3 weeks for recovery. Increased collagen fibers  
around walls of hepatocytes and sinusoidal spaces,while, decreased  
collagen fibers were noted in the wall of the central vein () (Mallory's  

trichrome stain X 100). Fig.(11): Showing increased collagen fibers  

around the hepatocytes in the portal area, thickned arterial wall ( ) and 
 hpv in the liver tissue of a rat treated with fats for 3 weeks then 3 weeks  
with Foeniculum vulgare (Mallory's trichrome stain  X 100).  
 Fig.(12):Showing distribution of collagen bundles in the  central area of 
 liver tissue of a rat treated with fats and Foeniculum vulgare for 6 weeks  
simultaneously  (Mallory's trichrome stain   x100). Figs.(13&14):  
Showing normal distribution of total proteins in the central and portal areas inthe liver tissue of a control rat(Mercuric 

bromophenol blue  X 100).  Fig.(15): Showing highly reduced total proteins in the walls of the central vein (CV), and 

hepatocytes in the liver tissue of a rat treated with fats (hyperlipidemia) for 3 weeks only(Mercuric bromophenol blue  X 

100).   Fig.(16): Showing a mild decrease in total proteins in the walls of the central vein of liver tissue of a rat treated 
with fats for 3 weeks and left 3 weeks for recovery  (Mercuric bromophenol blue  X 100).  Fig.(17): Showing nearly 
normal distribution of total proteins in the central area of liver tissue of a rat treated with fats for 3 weeks then 3 weeks  
with Foeniculum vulgare  (Mercuric bromophenol blue  X 100).  Fig.(18): Some hepatocytes accepted normal stain 
affinity of total proteins in the central area of liver tissue of a rat treated with fats and Foeniculum vulgare for 6 weeks 
simultaneously, while,vacuolated and fatty cells showed negative staining  (Mercuric bromophenol blue  X 100).            
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Discussion 

 
Hyperlipidemia, hyperlipoproteinemia or 

dyslipidemia is the presence of elevated or 

abnormal levels of lipids and / or 
lipoproteins in the blood. Lipid and 

lipoprotein abnormalities are extremely 

common in the general population, and are 
regarded as a highly modifiable risk factor 

for cardiovascular disease due to the 

influence of cholesterol, one of the most 

clinically relevant lipid substances in 
atheroscterosis (Durrington, 2003; 

Zhang et al., 2011). 

 

Body weight: 

Consumption of high fat diet led to obesity 

and overweight because it facilitates the 

development of a positive energy balance 
leading to an increase in visceral fat 

deposition, this lead to abdominal obesity 

in particular (Amin and Nagy, 2009). 

Schrauwen-Hinderling et al. (2005) 
found that high fat diet feeding is 

accompanied by molecular adaptation that 
favors fat storage in muscle rather than 

oxidation. 

In the present study, fennel reduced the 

body weight gain. This may be due to 
several isoflavans constituents of fennel as  

phytoestrogens, which like estradiol, affect 

the serotonergic system, inhibiting 
serotonin re-uptake and thereby increasing 

the levels of serotonin in synaptic clefts. 

This enhances satiety and promote weight 

gain (Ofir et al., 2003). 

 

Glucose level:  

Obesity is associated with decreased 
ability of the body to control blood 

glucose with normal levels of insulin 

(Kuczmarski et al., 1994; Bloomgarden, 
2004).The weight loss in this study due to 

oral administration of fennel was 

associated with slightly decrease 

hyperglycemia, fennel may promote 
insulin sensitivity, thus lowering insulin 

resistance in obese rats, possibly by 

regulating the cell energy metabolism or 
reducing free fatty acids (Rajasekar and 

Anuradha, 2007 ; González-Ortiz et al., 

2008). Treatment with fennel exerts 
therapeutic protective effect on diabetes 

by decreasing oxidative stress, preserving 
pancreatic beta-cell integrity (El-

Dakhakhny et al., 2002). 

 

Liver and heart functions: 
The observed increase in the activity of 

serum ASAT, ALAT and GGT in the 

present work may be attributed to the 
excessive release of such enzymes from 

the damaged liver cells as a result of 

hyperlipidemia into the blood circulation. 
Where, there is an inverse relationship 

between   the liver activety and the level 

of enzymes in serum (Awadallah and El-

Dessouky, 1977).Since ASAT and ALAT 
were significantly higher in fatty liver and 

the severity of fatty liver was positively 

related to increases in hyperlipidemia, so 
ASAT and ALAT were significantly 

higher in hyperlipidemic patients 

(Changchien et al., 2003).D-limonene 
and β-myrcene compounds found in fennel 

(Foeniculum vulgare) have a potent 

hepatoprotective action; D-limonene 

increases the concentration of liver 
glutathione (GSH) which is required  by 

several enzymes that participate in the 

formation of the correct disulfide bonds of 
many proteins. Polypeptide hormones 

participate in the metabolism of 

xenobiotics. β-myrcene elevates the levels 

of apoproteins CYP2B1 and CYP2B2, 
which are subtypes of P450 enzyme 

system that catalyse the oxidative 

metabolism of a wide variety of 
exogenous chemicals including drugs, 

toxins, and endogenous compounds such 

as fatty acids (Ozbek et al., 2006). 

 

Protein profile: 

The present increase in serum total protein 

and albumin in hyperlipidemic rats may be 
due to increased amino acids synthesis and 

greatly increased concentration of a 

variety of essential amino acids( Brosnan 

et al., 1984), increase in protein synthesis 

which in turn may be due to increase in 

the amount and availability of mRNA, 
increase in translation factor and increase 

in ribosomal protein synthesis  as a result 

of hyperlipidemia (Peavy et al., 1985). 

Treating with fennel decreased total 
proteins and albumin, due to reducing 

amino acids synthesis and this led to 
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reduction in ribosomal protein synthesis at 

the end of the cascade of events and 
returned to normal values as a result of 

antioxidant, antimutagenic and free radical 

scavenging activity of this plant (Wool et 

al., 1986).  
 

Liver total lipids:  

Hyperlipidemia is a genetic disorder of  
lipid metabolism  associated with insulin 

resistance and abnormalities in fatty acid 

metabolism. It is characterized by an 
increase cardiovascular risk (Cavallo et 

al., 2005; Martijn et al., 2008). In the 

present investigation, treating with fennel 

turned back liver total lipids to the normal 
values. Fennel exhibited  good radical 

scavenging activity. A significant 

enhancement in the activities of 
antioxidant enzymes were observed in 

diets containing fennel. (Singh and Kale, 

2008; Nickavar and Abolhasani,2009). 
Essential oil of fennel has also strong 

radical scavenging and has a strong 

protective effect against lipid 

peroxidation. (Marino et al., 2007; 

Faudale et al., 2008; Ozcan et al.,2009). 
Antioxidative properties and radical 

scavenging activity may be the possible 
mechanisms by which fennel ameliorated 

the total lipids, cholesterol, triglycerides 

and LDL-c. (Birdane et al., 2007). 

Anethole (t-anethol) that is the main 
compound in all fennel volatile oils 

possesses significant antioxidant activity. 

The presence of t-anethol and flavonoids 
content in fennel may be associated with 

lowering total lipids, cholesterol, 

triglycerides and LDL-c levels.So fennel 
suggested to be a new alternative for 

clinical management of hyperlipidemic 

patients ( Freire et al., 2005). 

 

The histopathological study: 

Result of the present study showed 

increased lymphocytes in and around the 
portal area of liver tissue of rats of groups 

H3 and H6. Macrophage accumulation and 

monocytes in atherosclerotic lesions were 
detected by Koh et al. (2008). They stated 

that the adipocyte is an active endocrine 

secretory cell releasing free fatty acids and 

producing cytokines including TNF-, 
interleukins, PAI-1, leptin, and 
adiponectin. In the present study rats of 

group R showed no detectable signs of 

improvement in the hepatic tissue. 
According to Martijn et al. (2008) 

familial combined hyperlipidemia (FCH) 

is a genetic form of dyslipidemia, which is 

characterized by an increased 
cardiovascular risk, inflammatory and 

fibrinolysis reactions. 

Normal hepatocytes were observed in liver 
tissue of rats of group  H3F,    but some 

hepatocytes contained pyknotic nuclei 

with increased lymphocytic infiltration, 
kupffer cells and haemolysed RBCs. 

Several studies have shown the 

antioxidant, anti-inflammatory, analgesic, 

antispasmodic, diuretic and antimicrobial 
effects of fennel (Foeniculum vulgare) 

(Ozbek et al., 2003; Misharina and 

Polshkov, 2005).  
Mild recovery was detected in liver tissue 

of rats of group H6F , since, damaged 

endothelial lining of the blood vessels was 
still detected with severe haemolysis 

inside the hpv and some hemorrhagic 

areas in between the vacuolated 

hepatocytes. The protective  effect of 
fennel may be due to the high content of 

poly-unsaturated fatty acids from    

omega-6 and omega-3 families that found 
in this plant and these compounds have 

strong biological properties in low 

concentrations (Gibney et al., 2002). 

Results of the present study showed 
increased stain affinity of collagen fibers 

in liver of rats of groups H3, H6 and R, 

especially around the haepatocytes, walls 
of hepatic portal veins and the arterial 

walls with decreased stain affinity in the 

wall of the central vein. 
Enzan et al. (1995) attributed a similar 

finding to the activation of myofibroblast-

like cells present normally within the 

hepatic and renal parenchyma. George et 

al. (2001) suggested that decreased 

synthesis of collagenolytic enzymes by the 

impaired hepatocytes might contribute to 
further accumulation of collagen. Liver of 

rats of group H3F & H6F showed 

increased collagen fibers in walls of blood 
vessels, hepatocytes and sinusoidal  

spaces. Rousovan et al. (1992) declared 

that the increase in collagen fibers may be 

due to increased interstitial tissue and the 
white fibers under the effect of physical 

factors, but Hassan et al. (1988) reported 
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that increased collagen fibers may lead to 

increase the defense reaction against toxic 
materials. 

 

The histochemical study: 
Decreased protein content observed in the 
present study was also realized by El 

Banhawy et al. (1986) and Eid & Al 

Dossary (2007) under different  physical 
and chemical factors.  

According to El Banhawy et al. (1986) 

decreased protein content in the liver 
tissue may be due to increased action of 

lytic enzymes. In 2007, Eid and Al 

Dossary stated that decreased protein 

content in liver tissue may be due to the 
drastic effect on rough endoplasmic 

reticulum (RER), mitochondria and Golgi 

apparatus and increased  lysosomes in 
hepatocytes. 

Highly reduced total proteins was detected 

in liver tissue of groups H3 & H6, but 
nearly normal protein content was realized 

in hepatocytes of liver tissue of group R, 

but a mild decrease was noted in walls of 

the blood vessels and bile 
canaliculi.Nearly normal protein content 

was observed in liver tissue of groups H3F 

and H6F. Some vacuolated hepatocytes 
and fatty cells were negatively stained 

with deeply stained RBCs inside the 

congested blood vessels. 

 

Conclusion & recommendations: 

Results of the present study showed that 

fennel has hypolipidemic action specially 
when used with free fat diet for treating 

hyperlipidemia.So,we recommended to 

use it in treatement hyperlipidemic 
patients. 

 

References 
 

Abdel-Moneim A,  El-Feki M  and Salah  E 

(1997): Effect of Nigella sativa oil and 

gliclazide on alloxan diabetic rats. 

Biochemical and histopathological studies. J. 

Egypt. Ger. Soc. Zool., 23: 237-265. 

Amin K A  and Nagy  M A  (2009): Effect of 

carnitine and herbal mixture extract on obesity 
induced by high fat diet in rats. Diabetic and 

Metabolic Syndrome J., 1: 1-17. 

Awadallah  R and El-Dessouky E A (1977): 
Serum enzyme changes in experimental 

diabetes before and after treatment with some 

hypoglycemic drugs. J. Ernahrungswlss, 

16:235-240. 

Bergmeyer  H  U (1978): Principles of 

enzymatic analysis. Verlag. Chemic., 21 (5): 

823-887. 

Birdane F M,  Cemek M,  Birdane  Y O, 

Gulcin I and Buyukokuroglu  M E  (2007): 
Beneficial effects of Foeniculum Vulgare on 

ethanol-induced acute gastric mucosal injury 

in rats. World J. Gastroenterol., 13(4): 607-

611.  

Bloomgarden  Z T  (2004): The 1st world 

congress on the insulin resistance syndrome. 

Diabetes Care, 27: 602-609. 

Breuer J  (1996): Report on the symposium 

"Drug effects in clinical chemistry methods". 

Eur. J. Clin. Chem. Clin. Biochem., 34:385-

386. 

Brosnan J T, Man K C, Hall H E, 

Clobourne S A and Brosnan  M E (1984): 
Interorganmetabolism of amino acids in 

hyperlipidemic rat. Am. J. Physiol., 244:151-

158. 

Carvalho  A  (2005): Etnobotanica del parque 

natural de montesinho. Plantas tradiciony saber 

popular en un territorio del nordeste de 

Portugal. Madrid: Universidad Autonoma. 

Cavallo  M, Montali A,  Monetini  L and 

Valente  L (2005): Tumor necrosis factor 

alpha (TNF) and its soluble receptor p75 in 

familial combined hyperlipidemia. Nutrition 
Metabolism and Cardio.  Disea., 15: 262-269. 

Changchien C,  Wang J, Tsai  T and  Hung  

C (2003): Correlation between fatty liver and 

lipidemia in Taiwanese. J.Med. Ultras., 

11(2):60-65. 

Doumas B T,  Watson  W A  and Biggs  H G  

(1971): Albumin standard and the 

measurement of  serum albumin with 

bromocresol green. Clin. Chem. Acta., 31:87-

96. 

Drury R and Wallington E (1980): Carleton's 
Histological Technique, 4th Ed. Oxford. Univ. 

Press, New York, Toronto. 

Durrington P  (2003): Dyslipidaemia. The 

Lancet, 362: 717-731. 

Eid  F  and Al-Dossary  A (2007): 
Ultrastructural, histological and histochemical 

studies on the effect of electromagnetic field 

on the liver of pregnant rats and their fetuses. 

The Egypt. J. of Hospital Medicine, 28: 273-

294. 

El Banhawy  M,  Al-Zahaby E and Shalaby 

A (1986): Effect of Cyolane intoxification of 
the protein contents in epithelial cells of 

Clarias lazera. Egypt. J. Histo., 9(1): 69-76. 

El-Dakhakhny  M,  Mady  N,  Lembert N 

and Ammon H P  (2002): The hypoglycemic 

effect of fennel oil is mediated by 



Effect of fennel…. 

 223 

extrapancreatic actions. Planta Med., 68: 465-

466. 

Enzan H,  Himeno  H,  Iwamura  S,  

Saibara T, Onishi S,  Yamamoto Y,  

Miyazaki  E  and Hara H (1995): Sequential 

changes in human cells and their relation to 
post necrosis liver fibrosis in massive and 

submassive hepatic necrosis. Virchows Archi., 

426: 95-101. 

Faudale  M,  Viladomat  F,  Bastida  J,  Poli  

F  and Codina C (2008): Antioxidant activity 

and phenolic composition of wild, edible, and 

medicinal fennel from different mediterranean 

countries. J. Agric. Food Chem., 56(6): 1912-

1920.  

Freire R S, Morais S M, Catunda F and 

Pinheiro D (2005): Synthesis and antioxidant, 

anti-inflammatory and gastroprotector 
activities of anethole and related compounds. 

Bioorg. Med. Chem., 13: 4353-4358. 

Garg C, Khan S,  Ansari  S,  and Suman A  

(2009): Chemical composition, therapeutic 

potential and perspectives of fennel. J. of 

Phcog. Rev., 3 (6): 46- 52. 

George I,  Ramesh k,  Stem R  and 

Chandrakasan G (2001): Dimethyl 

nitrosamine-induced liver injury in rats: the 

early deposition of collagen. Toxicology, 156: 

129-138. 

Gibney M J,  Vorster H H  and Kok F J  

(2002): Introduction to Human Nutrition. 

Oxford: Blackwell Science. Cited from: 

Barros L, Carvalho A and Ferreira I  

(2010): The nutritional composition of fennel 

(Foeniculum vulgare): shoots, leaves, stems 

and inflorescences. Food Science and 

Technology J., 43: 814 – 818. 

Gonzalez-Ortiz  M,  Hernandez-Gonzalez  

O,  Hernandez-Salazar  E  and Martinez – 

Abundis  E  (2008): Effect of oral L-carnitine 

administration on insulin sensitivity lipid 
profile in type 2 diabetes mellitus patients. An   

Nutr. Metab., 52: 335-338. 

Hassan H,  Ghaly  E,   El-Nashar  A  and 

Manggoud  H  (1988): Histochemical study 

on some organs of rats fed rape seed and 

cotton seed oils. Egypt. J. Histol., 11(2): 247-

252.  

Jain K S ,  Kathiravan  M  K , Somani  R S  

and Shishoo  C J (2007): The biology and 

chemistry of hyperlipidemia review. Bioorgan. 

Med. Chem., 15: 4674 – 4699. 
Kaplan  A (1984): Quantitative Determination 

of  Total   Lipids. Clin. Chem. The C.V.Mosby 

Co. St. Louis. Toronto. Priceton, 919-932. 

Koh  K K,  Quon  M J and Rosenson  R S  

(2008): Vascular and metabolic effects of 

treatment of combined hyperlipidemia: Focus 

on statins and fibrates. Inter. J. of Cardio., 124: 

149-159. 

Kuczmarski  R J,  Flegal  K M, Campbell  S 

M  and Johnson  C L  (1994): Increasing 

prevalence of overweight among U.S. adults. 

The national health and nutrition examination 

surveys. JAMA 272: 205-211. 

Marino S,  Gala F,  Borbone  N  and Zollo  
F (2007): Phenolic glycosides from 

Foeniculum vulgare fruit and evaluation of 

antioxidative activity. Phytochem., 68(13): 

1805-1812. 

Martijn C G,  Jose  G  and Casper  G S  

(2008): Plasma PAI-1 levels are independently 

related to fatty liver and hypertriglyceridemia 

in familial combined hyperlipidemia 

involvement of apolipoprotein E. Thrombosis 

Res., 122: 466-472. 

Mazia D,  Brewer  P  and Alfert  M  (1953): 
The cytochemical staining and measurement of 
protein with mercuric bromophenol blue. Biol. 

Bull., 104: 57 – 67 . 

Misharina  T A  and Polshkov A N  (2005): 
Antioxidant properties of essential oils: 

autooxidation of essential oils grom laurel and 

fennel and effects of mixing with essential oil 

from coriander, Prikl. Bioch. Micro., 41(6): 

693-702. 

Nickavar  B  and  Abolhasani  F A  (2009): 
Screening of antioxidant properties of seven 

umbelliferae fruits from Iran. Pak. Pharm. Sci., 
22(1): 30-35. 

Novais  H,  Santos  I,  Mendes  S  and  

Pinto- Gomes  C  (2004): Studies on 

pharmaceutical ethnobotany in arrabida natural 

park. J. of Ethnopharm., 93: 183 – 195. 

Ofir  R,  Tamir  S,  Khatib  S  and Vaya  J  

(2003): Inhibition of serotonin reuptake by 

fennel constituents. J.Mol. Neurosci., 20: 135-

140.  

Ozbek  H,  Ugras  S  and  Dulger  H  (2003): 
Hepatoprotective effect of Foeniculum vulgare 

essential oil. Fitoteropia, 74(3): 317-319. 

Ozbek  H,  Bayram  I,  Ugras  S  and Cengiz  

N  (2006): Investigation of hepatoprotective 

effect of Foeniculum vulgare fixed oil in rats. 

Resear. J. of Medici. Med. Scien., 1(2): 72-76. 

Ozcan M, Erel O and Herken E (2009): 
Antioxidant activity, phenolic content, and 

peroxide value of essential oil and extracts of 

some medicinal and aromatic plants used as 

condiments and herbal teas in Turkey. J. Med. 

Food, 12(1): 198-202. 

Parejo I, Viladomat  F  and Bastida  J  
(2002): Comparison between the radical 

scavenging activity and antioxidant activity of 

six distilled and nondistilled mediterranean 

herbs and aromatic plants. J. Agric. Food 

Chem., 50 (23): 6882 – 6889. 

Pearse A (1977): Histochemistry, Theoretical, 

and Applied. 3th ed., vol. 1. Churchill 

Livingstone, London. 



Eman G.E. Helal… et al 

 224 

Peavy  D E,  Taylor  J M  and Jefferson  L S  

(1985): Time course of changes in albumin 

synthesis and mRNA in hyperlipidemic rats. 

Am. J. Physiol., 248:656-663. 

Rajasekar P  and Anuradha  C V  (2007): 
Effect of L-carnitine on skeletal muscle lipids 
oxidative stress in rats fed high-fructose diet. 

Exp. Diabetes Res., 1: 72-74.  

Rodrigues  J,  Ascensao  L,  Bone  T  and 

Valles  J  (2003): An ethnobotanical study of 

medicinal and aromatic plants in the Natural 

Park of Serra. Mamede (Portugal). J. of 

Ethnopharma., 89: 199 – 209. 

Rousovan  A,  Kanje  M  and Mild  K  

(1992): The stimulatory effect of magnetic 

field on regeneration of the rat sciatic nerve is 

frequency dependent. Exp. Neurology, 117: 

81-84. 
Salgueiro  J  (2004): The nutritional 

composition of fennel (Feoniculum vulgare): 

shoots, leaves, stems and inflorescences. J. of 

Science and Technology, 23: 41 – 51. 

Savino  F, Cresi  F,  Castagno  E,  Silvestrol  

L  and Oggero R  (2005): A randomized 

double- blind placebo- controlled trial of a 

standardized extract of Matricariae recutita, 

Foeniculum vulgare and Melissa officinalis. In 

the treatment of breastfed colicky infants. 

Phytother. Res., 19 : 335 – 340. 

Schrauwen-Hinderling  V B,  Kooi  M E  

and  Hesselink  M K  (2005): 
Intramyocellular lipid content molecular 

adaptations in response to a 1-week high-fat 

diet. Obes. Res., 13: 2088-2094.  

Singh  B  and Kale  R K  (2008): 
Chemomodulatory action of Foeniculum 

vulgare on skin and forestomach 

papillomagenesis enzymes associated with 

xenobiotic metabolism and antioxidant status 

in murine model system. Food Chem. Toxicol., 

46(12): 3842-3850. 

Snedecor  G W  and Cochran W G  (1980): 
Statistical Method. State University Press, 
Lowa, 59 – 60 . USA. 

Szasz G and Persijn  J P  (1974): 
Determination of  g-glutamyl transferase (g-

glutamyl) - peptide: amino acid g-

glutamyltransferase. Clin. Chem. Biochem., 

12: 228 - 238. 

Tietz  N W  (1994): Determination of Total 

Proteins. Fundamentals of Clinic. Chemis. 

Saunders Co., London, Philadelphia,  692-772. 

Toma  C,  Pancan  I,  Chirita  M  and 

Zamfir  A  (2008): Electrospray ionization 

tandem mass spectrometric investigation of 
Melissa officinalis oil. Pharma., 56(1): 92-98. 

Trinder  P  (1984): Determination of blood 

glucose using 4- aminophenazone. J.Clin. 

Path., 22: 246- 252. 

Wool  I G,  Strire – Walt  W S,  Karrhara  

K,  Low  R B,  Bailey  P  and Oyer  P  

(1986): Mode of action of insulin in regulation 

of protein biosynthesis in muscle. Recent 

Progress in Hormone Research. New York 

Academic Press, Pp.: 124-139. 

Young  D S  (1990): Effect of Drugs on 
Clinical Laboratory Tests. AACC. Pres. 

Washington, D.C., 32:639-655. 

Zhang  H,  Tao  Y,  Guo  J,  Hu  Y  and Su  

Z  (2011): Hypolipidemic effects of chitosan 

nanoparticles in hyperlipidemia rats induced 

by high fat diet. Int. Immunopha., 11(4): 457-

461. 

 



Effect of fennel…. 

 225 

 

بزيادة الدهون  على الجرذان المصابتتأثير وباث الشمر   
 

الوحش أحمد عيد  وأميرة محمد صالح الديهأحمد هالل ، فاطمت جمال الديه عزث إيمان   

(بُاث)خايعت األصْش-كهيت انعهٕو . قسى عهى انسيٕاٌ   
 

 

عهٗ  ظذ األخطاس انُاحدّ عٍ صيادة  انذٌْٕ شًشإيعاذ انذٔس انٕقائٗ نُباث انإسخٓذفج ْزِ انذساسّ 

فٗ اندشراٌ انبيعاء ٔقسًج ْزِ  ٔانٓسخٕكيًيائيتٔانخغيشاث انٓسخٕنٕخيت  بعط انًعاييش انبيٕ كيًيائيت

 :إنٗ انًدًٕعاث انخانيّ اندشراٌ

 

 .اسخخذيج كًدًٕعّ ظابطّ -:انًدًٕعت األٔنٗ-1       

 

  (كٕنسخيشٔل% 2& دٌْٕ% 25)ت اندشراٌ ا نًصابت بانذٌْٕيدًٕع  -:انًدًٕعت انثاَيت-2       

 .نًذة ثالثت أسابيع فقػ ثى حى ربسٓا                                   

 

 يدًٕعت اندشراٌ انًصابت بضيادة انذٌْٕ نًذةثالثت أسابيع ثى حشكج ثالثت  -:انًدًٕعت انثانثت-3       

 .ابيع بذٌٔ أٖ عالج إظافٗ كفخشة إسخشفاءأس                                  

 

 بانًسخخهص ٌْٕ ثالثت اسابيع ثى عٕندجاندشراٌ انًصابت بضيادة انذ-:انًدًٕعت انشابعت -4       

 نًذة ثالثت ( خشاو يٍ ٔصٌ اندسى 100/ خى يهٗ 10)انًائٗ نُباث انشًش                                    

 .اسابيع اخشٖ                                   

 

 %2& دٌْٕ% 25)انًدًٕعت انًصابت بانذٌْٕ نًذة سخت أسابيع : انًدًٕعت انخايست-5

 (.  كٕنسخيشٔل                               

 

ادة انذٌْٕ ٔفٗ َفس انٕقج حى يعاندخٓا يدًٕعت اندشراٌ انًصابت بضي -:انًدًٕعت انسادست-6

 (.خشاو يٍ ٔصٌ اندسى 100/  يهٗ خى10 )نًذة سخت أسابيع شبانًسخخهص انًائٗ نُباث انشً

ٔنقذ أٔظسج َخائح ْزا انبسث أٌ يعايهت اندشراٌ  بانذٌْٕ نًذة ثالثت أٔ سخت أسابيع أٔ زخٗ بعذ 

ٔصٌ :  انخٕقف عٍ حعاغٗ انذٌْٕ نًذة ثالثت أسابيع نّ آثاسسهبيّ عذيذة حخًثم فٗ صيادة يعذل كال يٍ

األنبيٕييٍ  ٔيدًٕعت  -انبشٔحيٍ انكهٗ -ٔظائف انكبذ ٔإَضيًاث انقهب-انذو َٗسبت انسكش ف -اندسى

، ٔصازب كم   رنك ٔخٕد عذد كبيش يٍ انخغيشاث انُسيديت ٔانكيًياَسيديت فٗ كبذ  انكهيّ بانكبذ انذٌْٕ

انٗ ظٕٓسحسسٍ يهسٕظ فٗ  أدٖ فقذ انًعايهت بانًسخخهص انًائٗ نُباث انشًش أيا اندشراٌ انبيعاء

فٗ غعاو  ًشًعاييش انبيٕكيًيائيت ٔانٓسخٕنٕخيت ٔانٓسخٕكيًيائيت ٔنٓزا يُصر بإسخخذاو َباث انشان

 .يشظٗ صيادة انذٌْٕ أٔيٍ نٓى حاسيخ عائهٗ نًشض صيادة انذٌْٕ
  


