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Abstract 
Foeniculum vulgare, commonly known as fennel is one of the commonest herbs used in traditional 
medicine. It is used to treat various ailments such as intestinal and uterine pain. There is no study had 
been done on the contractile activity of F. vulgare. This study was carried out to attempt the contractile 
activity of F. vulgare seeds extract on the intestinal and uterine muscles. The ethanolic extract of F. 
vulgare seeds were tested in vitro using the isolated tissue technique. The results showed that, the small 
doses of the of F. vulgare seeds extract caused an increase in the uterus muscle contractility of the wister 
rat, while the higher doses caused a relaxant effect. No significant effect had been seen on the ileal 
muscle contractility. 
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Introduction 
Uterine contractions are the contractions of uterine smooth muscles which play an important 
role in many reproductive functions such as the transport of sperms and embryo, menstruation, 
pregnancy and parturition (childbirth). Irregular uterine activity can cause various disorders 
such as infertility, improper implantation, dysmenorrhea, preterm labor (abortion), and weak 
uterine contraction during labor [1]. There are a number of intestinal motility disorders includes 
abnormal intestinal contractions, such as spasms and intestinal paralysis in which the gut loses 
its ability to coordinate muscular activity due to the endogenous or exogenous causes [2-4]. 
These disorders may be primary or secondary and may occur in a variety of ways such as 
abdominal distention, constipation, irritable bowel syndrome, and fecal incontinence. 
Foeniculum vulgare, is an ancient, perennial herb of the Apiaceae family. It is well known to 
the ancient Egyptians, Romans, Indians and Chinese. It is originated in the southern 
Mediterranean region and grows through naturalization and cultivation in vegetable and herb 
gardens for its anise -flavored foliage and seeds due to their use in cooking [5]. 
The plant has been used in many traditional medicine systems such as the Indian, Unani, and 
Iranian systems [6]. The different parts of the plant, stem, fruit, seeds and whole plant are used 
to treat simple and complicated diseases and also has veterinary uses [7]. It is one of the most 
common medicinal plants traditionally used to treat the uterine and intestinal problems. It used 
for the treatment of various diseases such as abdominal pains [8], colic in children, diarrhea, 
fever, flatulence, gastralgia, gastritis constipation, and irritable colon. It is also used for 
arthritis, cancer [9], for conjunctivitis, insomnia [10], kidney ailments, laxative [11], leucorrhoea, 
liver pain, mouth ulcer [12]. The plant was reported to contain many secondary metabolites such 
as volatile oils, flavonoids and many phenolic compounds [13].  
This study was carried out to investigate the contractile activity of F. vulgare seeds extract on 
the intestinal and uterine muscles of wistar rats. 
 
Materials and Methods 
Plant Material Collection and Preparation 
F. vulgare seeds were collected from Omdurman local market, and identified by taxonomist at 
the National Centre for Research, Medicinal and Aromatic Plants Research Institute (MAPRI), 
Khartoum, Sudan. The voucher specimen was deposited at Pharmacognosy Department, 
Faculty of pharmacy, University of Medical Science and Technology (UMST).The plant 
materials were dried and crushed by using mortar and pestle. 
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Phytochemical Screening Test 
The phytochemical constituents of the plant were detected 
using standard procedures as described by Trease and Evans 
(2002) [13] and Sofowora, (1993) [14]. The extract was prepared 
by reflex of 20 grams of powdered plant material with 250 ml 
70% ethanol for two hours, the extract was then filtered and 
used for phytochemical screening. 
 
Detection of Flavonoids 
Two ml of the extract were mixed with diluted NaOH to 
produce yellow coloration. Disappearance of the color upon 
addition of dil. HCl indicates the presence of flavonoids. 
 
Detection of Sterols 
Two ml of the extract were evaporated to dryness, the residue 
was then dissolved in two ml of chloroform and transferred to 
clean dry test tube, two ml of acetic anhydride were added 
followed by addition of conc. H2SO4 carefully to the wall of 
the tube. Color development from violet to blue or green 
indicates presence of a steroidal moiety. 
 
Detection of Terpenoids (Salkowski Test) 
Two ml of the extract were mixed with two ml of chloroform. 
Three ml of conc. H2SO4 were added carefully to form a 
layer, formation of a reddish brown color at the 
interface Indicates the presence of terpenoids. 
 
Detection of Alkaloids 
Two ml of the extract were acidified with 1% HCl, few drops 
of Mayer’s reagent were added, appearance of turbidity 
indicates the presence of alkaloids. 
 
Detection of Saponins 
Frothing Test 
One gram of the powdered drug was extracted by boiling with 
ten ml of distilled water for ten minutes and was filtered. The 
filtrate was shacked vigorously in a test tube for thirty 
seconds and was allowed to stand for thirty minutes. Result 
was observed. 
 
Ether Test 
One gram of the powdered drug was extracted by boiling with 
twenty ml. of methanol, under reflux, for 10-15 minutes and 
was filtered. The filtrate was cooled and 5-10 ml of ether was 
added. Result was observed. 
 
Detection of Tannins 
One gram of the powdered drug was extracted by boiling with 
20ml. of distilled water for 10 minutes and was filtered. 
 
Ferric Chloride Test 
One drop of ferric chloride was added to two ml of the 
extract, in a test tube. Result was observed. 
 
Gelatin Test 
Few drops of 1% gelatin solution containing NaCl were 
added. Result was observed. 
 
Detection of Anthraquinones (Borntrager’s Test) 
One gram of the powdered drug was extracted by boiling with 
20 ml HCl, filtered and cooled. The extract was shaked with 5 
ml chloroform. The organic layer was separated and shaked 
with dil. ammonia. Result was observed. 
 
Detection of Cardiac Glycosides 
Two grams of the powdered drug was extracted with 25 ml 

70% ethanol on water bath for 15-30minutes, and then 
filtered. The filtrate was diluted with the same volume of 
distilled H2O; 1-2 ml of strong lead acetate was added to 
precipitate resins, tannins and pigments. The filtrate was 
extracted with 15 ml (5 X 3) chloroform. The extract was 
divided into two portions (I and II), 
 
Extract I (Keller Killiani test) 
 Extract I was evaporated to dryness (rotary evaporator) 
 Extract I was dissolved in 2 ml of 3.5% FeCl3 in glacial 

acetic acid, transferred to a clean dry test tube. 
 2 ml conc. H2SO4 was poured on the wall of the test tube. 

Then the result was observed.  
 
Extract II (Kedd’s test) 
Extract II was evaporated to dryness, then dissolved in few 
drops of alcohol, 3,5dinitrobenzoic acid (Kedd’s A) was 
added followed by NaOH (Kedd’s B), then the color was 
noticed. 
 
Detection for Bitter Principles (Furanochromone): Khellin 
0.5 g of the p was extracted with 10 ml 70% alcohol on water 
bath for five minutes and filtered. Few KOH pellets were 
added to the filtrate. The color was then observed. 
 
Detection of Carbohydrates 
The alcoholic extract was dissolved in five ml distilled water 
and filtered. The filtrate was treated with two drops of 
alcoholic -naphthol. The formation of a violet ring at the 
junction was observed. 
 
Detection of Reducing Sugars 
Two ml of the extract was heated with equal volumes of 
Fehling solution A and B. Appearance precipitate indicates 
the presence of reducing sugars. 
 
Detection of Compound Reducing Sugars 
Two ml of the extract was hydrolyzed by boiling with five ml 
diluted HCL; the resulting solution was neutralized with 
NaOH solution. A few drops of Fehling solution were added, 
and then it was heated on a water bath for two minutes. 
Appearance of a reddish-brown was observed. 
 

In vitro Contractility Test of Uterus and Intestine Muscles  
Preparation of the Isolated Tissues  
Preparation of the Rat Uterus Muscles 
A young female Wister rat, weighing 100 gm was used. The 
rat was brought into estrus by subcutaneous administration of 
estradiol valerate (2 mg/kg) 24 hrs prior to the experiment. 
The rat was killed by a blow on the head and bleeding. The 
abdomen was opened and the two uterine horns were exposed 
by pulling aside the intestine. Each horn was freed carefully 
from surrounding fat and mesenteric attachments, cut out 
separately and transferred to a petri-dish containing Ringer’s 
solution. Each horn was cut and opened longitudinally to form 
a sheet of muscle instead of a narrow tube. A thread was 
attached at each end of piece and the preparation was 
mounted in a 25-ml organ bath containing aerated Ringer’s 
solution maintained at 37º C with one attached to a fixed pin 
and the other to an isometric transducer (Harvard) connected 
to Harvard oscillographic recorder. The preparation was 
allowed to equilibrate for 45 min, under 0.5 tensions before 
addition of the plant extract and the reference drugs. 
 
Preparation of the Rat Ileum Muscles 
A Wister rat was killed by a blow on the head and bleeding. 
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The abdomen was opened and the ileum (last part of the small 
intestine) was taken; a portion of about 4-5 cm was cut out. 
The ileum was then transferred to a Petri dish containing 
Tyrode’s solution where it was completely cleaned from fecal 
contents. A thread was attached at each end and the 
preparation was mounted in a 25ml organ bath full with 
aerated Tyrode’s solution at 37 ºC. One end was attached to a 
fixed pin and the other was connected to an isotonic 
transducer (Harvard)which was connected to Harvard 
Oscillograph recorder. The preparation was allowed to 
equilibrate for 45 min under 0.5g tension prior to drugs and 
plant extract administration. 
 
The Procedure of in vitro Contractility Effect  
Addition of F. vulgare Seeds Extract and Drugs to the Rat 
Uterus 
1 g of the exract, 0.01 g of isoprenaline and 0.01 g of 5-
hydroxytriptamine were dissolved in water separately. 
First the normal contraction of the uterus muscle was 
observed and recorded, then doses of 1,2,4,8 mg of the extract 
were added and results were observed and recorded. Then 
doses of 10, 20,40 ng of isoprenaline and 80,160 ng of 5 –
hydroxytreptamine were added and results were recorded. All 
doses had washing periods between them, and contact time 
between the doses given and the uterus and we waited for 30 
seconds after applying the drug or extract before recording of 
the response. 
 
Addition of F. vulgare Seeds Extract and Drugs to the Rat 
Ileum 
0.5 g of the extract, 0.01 g of acetylcholine, and 0.01 g of 
atropine were dissolved in water separately. 
First the normal contraction of the ileum muscle was observed 
and recorded. Then doses of 1, 2,4,8,16,32 ng of acetylcholine 
were added to increase the ileum contractility Then doses of 
1, 0.1, 0.01 mg of fennel ethanolic extract were added and 
results were observed and recorded. Finally doses of 
1,2,4,8,16,36,64,128 ng of atropine were added and results 
were recorded. All doses had washing periods between them, 
and contact time between the doses given and the ileum and 

we waited for 30 seconds after applying the drug or extract 
before recording of the response. 
 
Results and Discussion 
The results of phytochemical screening of F. vulgare seeds 
are shown in table 1. The main main secondary metabolites 
are found to be flavonoids, sterols, terpenoids, tannins, and 
bitter principles in addition to the compound reducing sugars. 
The results confirm the previous report of the presence of 
flavonoids essential oil and terpenoids [15-19] 
 

Table 1: Phytochemical screening results of F. vulgare seeds 
 

Screening Test Observation Results 
Flavonoids Yellow color Positive 

Sterols Green color Positive 
Terpenoids 

Salkowski’s test 
Red brown ring Positive 

Alkaloids 
Mayer’s reagent 

Dragendorff’s reagent 
Wagner’s reagent 
Hager’s reagent 

All no precipitate or 
change in color 

Negative 
Negative 
Negative 
Negative 

Saponins 
Frothing test 

Ether test 

No change 
No change 

Negative 
Negative 

Tannins 
Ferric chloride test 
Lead acetate test 

Bluish greenish 
color 

White precipitate 

Positive 
Positive 

Anthraquinones 
Borntrager’s test 

No change Negative 

Cardiac glycosides 
Keller Killiani test 

Kedde’s test 
All no change 

Negative 
Negative 

Bitter principles Red color Positive
Carbohydrates No change Negative 

Reducing sugars Precipitate Positive 
Compound reducing sugars No change Negative

 
Contractility Activity Results  
A. The Effect of F. vulgare Seeds Extract on the Rat Uterus: 
The contractile responses of the rat uterus to various doses of 
F. vulgare and drugs are shown in figure 1. 

 

 
 

Fig 1: The effect of F. vulgare seed ethanolic extract and drugs on the rat uterus contraction 
 

A- Different doses of the F. vulgare seeds extract.  
B- Different doses of Isoprenaline (muscle relaxant) 
C-  Different doses of 5- hydroxytreptamine 
D- The extract + Isoprenaline 
E- The extract + 5-hydroxytreptamine  

N: normal W: wash 
 
The uterus showed normal spontaneous contractile activity 
before adding any extract or drug (N). 

On adding 1mg of F. vulgare extract the frequency of these 
contractions increased. However by adding doses of 2 to 8 mg 
the frequency and amplitude started to decrease progressively 
and at a dose of 8 mg there was hardly No any contraction 
indicating a relaxing effect of this extract on the uterus with 
higher doses after an initial increase in contractility (A) 
On adding Isoprenaline in different doses it caused reduction 
in frequency of uterine contraction, i.e relaxant (B) following 
washing and adding 40 ng of Isoprenaline with 1mg of the 
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extract, Isoprenaline reduced the increased frequency of 
contractions (D). 
After washing and adding 5 hydroxytriptamine in various 
doses it lead to uterine contractions (C). following washing, 
adding a high dose of the extract (8 mg) to 160 ng of 5 
hydroxytryptamine resulted in reduction of the amplitude of 

the contractility effect of 5 hydroxytrptamine (E), further 
confirming the relaxant effect of 8mg of the extract. 
B. The Effect of F. vulgare Seeds Extract on the Rat Ileum: 
The contractile responses of the rat ileum to various doses of 
F. vulgare seed extract and drugs are shown in figure 1 

 

 
 

Fig 2: The effect of F. vulgare seed ethanolic extract and drugs on the rat ileum contraction 
 
 Contraction caused by different doses of acetylcholine  
 Contraction caused by different doses of ethanolic extract 

of fennel seeds  
 The response of the extract effect to addition of various 

doses of atropine. 
N: Normal W: wash 

 
As shown in figure 2 the ileum showed contractions that 
increased progressively with increased doses of acetyl choline 
(A). 
On adding F. vulgare extract the ileum showed contractions 
which were not related to the dose as though the contractility 
amplitude with a dose of 0.1 mg was less than that which 
occurred with 1 mg, yet the amplitude on adding 0.01 mg was 
almost similar to the one with 1 mg. this indicates that with 
these doses used F. vulgare did not show antispasmodic 
(relaxant) effect (B) 
In figure 1(C) the first contraction resulted on adding 1 mg of 
the extract. After washing and adding another 1 mg of the 
extract to the ileum it contracted again and these contractility 
was antagonized by adding progressively increasing doses of 
atropine after washing and adding 1 mg of the extract each 
time. 
 
Conclusion 
In conclusion F. vulgare seed extract with small doses caused 
increased uterine contractility but higher doses caused 
relaxation. Therefore the extract in high doses was found to be 
compatible with the traditional use of F. vulgare seed in the 
treatment of the painful uterine contractions such as 
dysmenorrhea. However the extract was found to have no 
effect on the contractility of the ileal muscle contractility, 
therefore other mechanisms possibly operate or explain the 
pain –relieving effect of the plant, further studies to explain 
these mechanisms are needed. 
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