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Abstract 
Background and objective: Foeniculum vulgare-Mill (Umlliferae), is widely 
used in the Arabian Peninsula for treating various human and animal diseas-
es. There is need to insure the safety of this plant as a remedy that could be 
used for a long time. This study aimed to determine the LD50 of the aerial 
parts of Foeniculum vulgare in mice, as well as to investigate its toxic patho-
logical effects. Methodology: A total of eighty (80) albino mice of both sexes, 
weighing 25 - 30 g, were used in the present study. Ten (10) mice were used 
for the determination of LD50 of Foeniculum vulgare in mice. Fifty (50) mice 
were used in the acute toxicity, and twenty (20) mice were used to study the 
subacute toxicity of the aerial parts of Foeniculum vulgare juice. Results: the 
present results revealed that the LD50 of Foeniculum vulgare juice in mice was 
9.772 mg/kg/body weight (BW). On the other hand, mice received 0.9 
mg/kg/BW of Foeniculum vulgare juice intraperitoneally showed slightly 
closed eyes intermittent convulsions itching of the nose and increased respi-
ratory rate and abdominal movements. Histopathological examination of the 
liver showed hepatocytic degeneration and necrosis, congestion with perivas-
cular mononuclear cell infiltrations and peribiliary mononuclear cell aggrega-
tions. Whereas the spleen of mice showed depletion of lymphocytes and mono-
nuclear as well as multinuclear cells. The duodenum showed sub-epithelial 
congested blood vessels, numerous areas of lymphocytic infiltrations and 
vascular and hydropic degeneration of epithelial cells lining the duodenal 
Brunner’s glands. Moreover, the kidney showed degenerated tubular epitheli-
al cells, congestion with excess of mononuclear cells, necrotic and desqua-
mated epithelial cells of the proximal convoluted tubules. The lung of mice 
showed congestion, emphysema with variable degrees of mononuclear cell 
infiltrations and peribronchial congested blood capillaries and mononuclear 
cell infiltration. Conclusion: It could be concluded that Foeniculum vulgare 
juice is toxic to mice when administered in a dose of 9.772 mg/kg/BW. How-
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ever, the recommended dose for treatment could be less than 0.98 ml/kg BW. 
(1/10 of the LD50) of Foeniculum vulgare juice. 
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1. Introduction 

Foeniculum vulgare-Mill (F. vulgare), common name fennel, sweet fennel, fami-
ly Umbelliferae is a common herb that grows in many countries especially in the 
Mediterranean region. It has been known as a diuretic, emmenagogue, as well as 
an antibacterial [1] [2] [3]. The morphology, ethnomedicinal applications, phy-
tochemistry, pharmacology, and toxicology of Foeniculum vulgare was exten-
sively reviewed [4]. Recently, the ripe fruit of F. vulgare is widely utilized in Ara-
bian folk medicine systems as a stimulant, digestive, appetizer, diuretic, and an 
infantile febrifuge. Several studies have shown the importance of F. vulgare as a 
folk medicine in the Arabian Peninsula. However, the toxic effect of the plant is 
poorly investigated. 

Shah et. al. (1991) [5] studied the acute (24-h) and chronic (90-day) oral tox-
icity of the ethanolic extracts of Foeniculum vulgare fruit and aerial parts in 
mice. They concluded that the extract failed to show spermatotoxic effects and 
no significant acute or chronic mortality were observed in mice given F. vulgare 
fruits and aerial parts orally.  

The acute toxicity (LD50) of F. vulgare extract given intraperitoneally to Swiss 
albino mice was previously described [6]. The method involved the administra-
tion of 5 different doses of the extract to 5 groups of mice. The mortality in each 
group was recorded within 24 h. LD50 was estimated from the graph of percen-
tage (%) mortality (converted to probit) against log-dose of the extract—probit 5 
being 50%. 

In addition, Hussein, Y. A. (2014) [7] reported that the aerial parts of Foeni-
culum vulgare given orally were toxic to ruminants and all animals showed loss 
of appetite, bloat and nervous signs.  

Recently, several studies have investigated the use of plant-derived essential 
oils in the treatment of skin dermatophytosis [8] [9] [10]. Hong, Z. (2015) [11] 
showed that F. vulgare has better antifungal activity than the commonly used 
antifungal agents. 

The therapeutic values of F. vulgare as a herbal medicine is related to its nu-
merous chemical compounds, therefore it has been used as an antispasmodic 
[12], antifungal and antioxidant [13], in the treatment of lung cancer as well as 
in the prevention of thrombosis and atherosclerosis [14] and as osteoporosis in 
various bone disorders in elderly people [15].  

The objective of the present study was to investigate the toxic pathological ef-
fect of F. vulgare juice of aerial parts in mice. 
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2. Materials and Methods 
2.1. Materials 
2.1.1. Plant Material 
The aerial parts of Foeniculum vulgare Mill. (leaves and stem) were freshly col-
lected from different farms in Al-Ahsa region, Kingdom of Saudi Arabia. Ap-
proximately 2 kg of fresh plant material were minced and squeezed to obtain 
juice. The juice was then filtered through filter paper. 

2.1.2. Animals 
Eighty Wistar albino mice of both sexes, aged 6 - 7 weeks, weighing 25 - 30 g, 
obtained from the College of Veterinary Medicine, (KFU), were used in this in-
vestigation during October, 2016. Animals were apparently healthy and were fed 
on commercial pellets, (obtained from the Grain Silos and Flour mills Organiza-
tion-Riyadh). Animals were housed at + 30˚C. Humidity was controlled in the 
range of 30% - 70% with a light/dark cycles of 12:12. The mice were allowed free 
access to tap water and feed. Throughout the days of experiment, all animals 
were observed daily for signs of toxicity. All animals were then killed at the ter-
mination of the experiment. 

2.2. Methods 
2.2.1. Determination of the LD50 in Mice 
According to the method of Weil, C., (1952) [16] for determination of the toxic 
dose of LD50, exploratory trials were performed in five groups each of two mice 
of both sexes. Fresh juice of F. vulgare was administered intraperitoneally (i.p) in 
doses of 0.1 (4 ml/kg), 0.2 (8 ml/kg), 0.3 (12 ml/kg), 0.4 (16 ml/kg) and 0.5 (20 
ml/kg) to mice in the five groups to determine the smallest toxic dose of the 
plant to start with. 

2.2.2. Acute Toxicity 
F. vulgare juice at a dose 0.2 ml/animal (8 ml/kg), was considered as the minimal 
dose to cause signs of toxicity in mice. This dose was multiplied by a constant 
factor 1.2 and administrated orally for each succeeding group of mice, as a single 
dose. Five groups of mice each of 10 mice were used. The fifth group was kept as 
control. Mortality rate was recorded after 24 hours. The schedule of dosing is 
shown in Table 1. 

 
Table 1. Calculation of LD 50 in mice. 

Group No. of animals Dose Total Dose (ml/kg) Mortality rate % 

1 10 Smallest dose 8 0 

2 10 8 × 1.2 9.6 40 

3 10 9.6 × 1.2 11.52 100 

4 10 11.52 × 1.2 13.82 100 

5 10 Control Control 0 
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2.2.3. Subacute Toxicity 
Twenty adult mice of both sexes were allocated into two equal groups (10 mice 
each). The 1st group was daily injected intraperitoneally (i.p) with 1/10 of the 
LD50 (0.98 ml/kg BW) for 7 days. The second group was injected by saline solu-
tion as a control. All mice were kept under observation throughout the experi-
ment. The animals were killed after one week. 

2.2.4. Pathological Methods 
All animals were killed at the end of the experiment, dissected and thoroughly 
examined for detection of any abnormalities. Tissue specimens were routinely 
taken from the liver, lung, kidneys, spleen and different parts of the intestine. 
Tissue samples for histopathology were fixed in 10 per cent neutral buffered 
formalin (NBF), later processed in paraffin and sectioned at 4 µm. Finally, all 
sections were routinely stained with hematoxylin and eosin (H & E) using Eh-
rlich, Alum haematoxylin [17]. 

3. Results 
3.1. The LD50 in Mice 

The LD50 value for Foeniculum vulgare-Mill. Juice in albino mice was 9.772 
ml/kg.BW. after i.p injection according to the method of Weil, C. (1952) [16]. 

3.2. Clinical Signs 

Appearance of slightly closed eyes, and hop or jump movement with elevation of 
the tail, were the remarkable signs exhibited by most of the experimental mice 
especially those in the acute toxicity groups. Moreover, the mortality rates in 
these mice were shown in Table 1. In the subacute toxicity groups, mice showed 
irritable intermittent convulsions, itching of the nose, increased respiratory rate 
and abdominal movements. 

3.3. Histopathologic Changes 

Figures 1-5 showed the histopathological changes in liver, spleen, duodenum, 
kidney and lung of mice injected intraperitoneally (i.p) with 1/10 of the LD50 
(0.98 ml/kg bwt) of Foeniculum vulgare for 7 days. 

Moderate to severe hepatocytic degeneration and necrosis combined with 
congestion and mononuclear inflammatory cells infiltration were observed in 
the livers of mice (Figures 1(a)-(e)). In addition, spleen showed aggregation of 
both mononuclear and multinuclear inflammatory cells (Figure 2). In duodenum 
of mice, vacuolar and hydropic degeneration of brunner’s glands epithelial cells 
as well as subepithelial blood vessels congestion and mononuclear inflammatory 
cells aggregations were observed (Figure 3(a) and Figure 3(b)). 

Kidneys of mice showed degeneration, necrosis and desequmoated epithelial 
cells of renal tubules combined with congestion and mononuclear cells infiltration 
(Figure 4(a) and Figure 4(b)). Moreover, emphysema, peribronchial congestion 
as well as various degree of mononuclear inflammatory cells infiltration were 
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seen in lungs of mice (Figure 5(a) and Figure 5(b)). 

4. Discussion 

According to the classification of Loomis TA. (1968) [18], Foeniculum vulgare-Mill 
juice is considered slightly toxic. However, there is relatively limited literature  

 

 
Figure 1. (a) Liver of mice 7 days PI (post-intoxication), showed hepatocytic degeneration and necrosis, congestion with perivas-
cular mononuclear cell infiltrations. H & E. ×160; (b) Liver of mice 7 days PI, showed hepatocytic degeneration and necrosis with 
mononuclear cell aggregation. H & E. ×160; (c) Liver of mice 7 days PI, showed mild Hepatocytic degeneration, dilated central 
vein with paracentral mononuclear cell aggregation. H & E. ×160; (d) Liver of mice 7 days PI, showed excess of Peribiliary mono-
nuclear cell infiltration abd congested capillaries. H & E. ×160; (e) Liver of mice 7 days PI, showed variable degrees of Hepatocytic 
degeneration with some dark eosinophilic stained coagulative necrotic hepatocytes. H & E. ×160. 
 

 

Figure 2. Spleen of mice 7 days PI, showed depletion of the lymphocytes with some large mononuclear as well as multinuclear 
cells. H & E. ×160. 
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Figure 3. (a) Duodenum of mice 7 days PI, showed subepithelial congested blood vessel 
and numerous areas of lymphocytic infiltration. H & E. ×160; (b) Duodenum of mice 7 
days PI, showed vacuolar and hydropic degeneration of the epithelial cells for the duo-
denal Brunner’s glands. H & E. ×160. 

 

 

Figure 4. (a) Kidney of mice 7 days PI, showed degenerated tubular PI epithelial cells, 
congestion with excess of intravascular as well as intertubular mononuclear inflammatory 
cells. H & E. ×160; (b) Kidney of mice 7 days showed degenerated, necrotic and desquamated 
epithelial cells that lining for some of the proximal convoluted tubules. H & E. ×160. 

 

 

Figure 5. (a) Lung of mice 7 days PI, showed congestion, emphysema with a variable degree 
of mononuclear cell infiltrations. H & E. ×160; (b) Lung of mice 7 days PI, to show the peri-
bronchial congested blood capillaries and mononuclear cell infiltrations. H & E. ×160. 

 
concerning the acute toxicity of Foeniculum vulgare juice. Recently, many au-
thors have mentioned the acute toxicity of several extracts of F. vulgare seeds. 
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Finney, D. J. (1964) [19] and Nassar et al. (2010) [20] reported that, the crude 
hexane, methylene chloride, ethyle acetate and methanol extracts of Foeniculum 
vulgare-Mill, showed antinociceptive and anti-inflammatory activity without 
showing signs of toxicity.  

The symptoms of toxicity exhibited by mice in this study included closed eyes, 
abnormal movement (hop or jump), intermittent convulsions, itching of the 
nose, increased respiratory rate and abdominal movements. 

Several authors have studied the effects of F. vulgare in mice and rats. Khazaei 
et al. (2011) [21] reported that Foeniculum vulgare induced folliculogenesis in 
female mice and ovary. The hypoglycemic and hepatoprotective effect of Foeni-
culum vulgare oil extracts in mice and rats were studied by Özbek et al., (2003) 
and (2004) [22] [23]. In addition, the antidiabetic effect of F. vulgare in 
STZ-induced diabetic rats was investigated by El-Soud et al. (2011) [24]. How-
ever, the histopathological changes following the administration of F. vulgare to 
mice are not fully investigated. In the present study, several histopathological al-
terations were observed in the liver (Figures 1(a)-(e)), spleen (Figure 2), duo-
denum (Figure 3(a) and Figure 3(b)), kidney (Figure 4(a) and Figure 4(b)) 
and lung (Figure 5(a) and Figure 5(b)). Moderate to severe hepatocytic dege-
neration and necrosis combined with mononuclear cells infiltration were ob-
served in the livers of mice. As the liver is the organ that protects the individual 
against toxic injury, it seems that the dose of F. vulgare given to mice in this 
study exceeded the capacity of the liver to repair the damage. Many authors re-
ported that toxic plants have induced similar liver damage in different animal 
species [25] [26] [27] [28]. The results of the present study have also revealed 
that F. vulgare induced toxic damage in kidney tissues. It is well known that the 
kidney is the target organ for many plant toxins. Several authors have reported 
different histopathological alterations in kidney tissues following the administra-
tion of certain toxic plants to different animal species [25] [26] [29]. In addition, 
the results of the present study have shown that F. vulgare induced mild histo-
patholological changes in lung, spleen and duodenum of mice. It seems that the 
observed histopathological alterations are indicative of plant toxicosis. However, 
the mechanisms by which F. vulgare causes injury to all these vital organs needs 
further analysis and investigations concerning the isolation, characterization and 
concentration of the active constituents in F. vulgare.  

In this experiment we used the aerial parts of F. vulgare without identified 
which is the toxic part of the plant. Therefore, investigations in to the appropri-
ate isolation, characterization and concentration of the active constituents of the 
plant are very vital to indicate it’s modes of actions. 

Conclusion: Foeniculum vulgare leaves juice is slightly toxic  to mice. More 
research is needed to consider the safe usage of F. vulgare as traditional medicine 
to human and animals. 
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