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Abstract 
The hexane (HE), dichloromethane (DCME), ethyl acetate (EAE) and methanol (ME) extracts of seed 
and stem of Anethum sowa were subjected to screenings for analgesic, anti-diarrheal and anti-depressant 
activities. The peripheral and central analgesic actions were determined by using formalin-induced 
writhing test and tail immersion method. The DCME extract of stem, at a dose of 200 mg/kg body 
weight, significantly reduced the number of writhing movements whereas the methanol extract of seed 
at the same dose exhibited remarkable analgesic activity in tail immersion method. In castor oil induced 
anti-diarrheal assay, the ethyl acetate extract of stem, at 400 mg/kg body weight, exhibited significant 
anti-diarrheal effect. In addition, significant anti-depressant activity was observed at a dose of 400 
mg/kg body weight as compared to the standard drug in case of HE extract of stem. 
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Introduction 
 Research on Medical Anthropology firmly 
demonstrated the magnificent contribution of plant-
based medicine in curing diseases and prolonging 
lives parallel to those of conventional medicines. For 
thousands of years, many people prefer to use non-
conventional medicine as a relaxing alternative or as 
complementary to the conventional method of 
treatment since plant is the greater source of 
bioactive natural compounds. In addition, Bangladesh 
is a good repository of medicinal plants belonging to 
various families. This is why, appropriate scientific 
probe are essential to explore for the discovery and 
development of newer and safer drug candidates for 
treating diverse diseases (Banglapedia, 2012 and 
Ashraf  et  al., 2014). 
 An unpleasant sensation that can range from 
mild, localized discomfort to agony. Pain has both 
physical and emotional components. The physical 
part of pain results from nerve stimulation. Pain may 
be contained to a discrete area, as in an injury, or it 

can be more diffuse, as in disorders 
like fibromyalgia. Pain is mediated by specific nerve 
fibers that carry the pain impulses to the brain where 
their conscious appreciation may be modified by 
many factors. Analgesic agents retard or eliminate 
algesia or pain by acting on the sensory nervous 
system without significantly altering consciousness. 
Synthetic drugs cause multiple unwanted effects 
including gastrointestinal discomfort, ulcers, bleeding 
etc. A variety of drugs are commonly found like non-
steroidal anti-inflammatory drugs (NSAIDs), opioids 
etc. for removal of pain but these are not completely 
free from side effects (Su et al., 2012; Yu et al., 
2012). 
 Diarrhoea results from an imbalance between the 
absorptive and secretory mechanisms in the intestinal 
tract, resulting in an excess loss of fluid in the faeces. 
In some diarrhoeas, the secretory component 
predominants, while other diarrhoeas are 
characterized by hypermotility (Zubair et al.,  2015). 
There are some drugs currently used for treating 
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diarrhea but new agents are still required for 
improved treatment (Li et al., 2013; Zavala-Mendoza 
et al., 2013). In order to provide patient’s safety and 
comfort regarding pain and diarrhea, plants might 
serve important sources of medicinal agents. 
 Depression is a chronic ailment that can impact 
on people of all ages. Although there are many potent 
antidepressants available today, the current 
armamentarium of therapy is often not sufficient, 
with unsatisfactory results in about one-third of all 
subjects treated. This delivers impulsion to the search 
of newer and more potent antidepressants (Shastry        
et al.,  2017). 
 Anethum sowa Linn. (Common name- Dill; 
Bengali- Shulfa; Family-Apiaceae), is an annual or a 
biennial cold weather glabrous and aromatic herb. In 
Bangladesh it is abundantly cultivated in the northern 
part of the country and throughout India mainly in 
Punjab, Uttar Pradesh, Gujarat, Maharasshtra, Assam 
and West Bengal. It is often found with weed of 
cultivation and even as an escape in irrigated fields. 
Its seed is used as insecticidal, ovicidal and has 
synergistic activity of dillapiol and also contains 
essential oil having antioxidant, antimicrobial activity 
(Al-Mansur et al., 2016). 
 There are very few reports that describe the 
scientific justification supporting the traditional use 
of seed and stem of A. Sowa. That is why, the present 
study was undertaken in the investigation of the 
analgesic, anti-diarrheal and antidepressant activities 
using in vitro and in vivo models.  
 
Materials and Methods 
 Plant collection, identification and 
authentification: Fresh stem and seed of A. sowa 
were collected from BCSIR campus, Dhaka and 
identified by the taxonomist of Bangladesh National 
Herbarium, Dhaka, where a voucher specimen (No. = 
31282) has been deposited (Al-Mansur et al., 2016). 

 Extraction and processing: Freshly collected 
stem and seeds of A. sowa were dried in open air and 
powdered by using a grinding machine. The air-dried 
and powdered material of seed (250 gm) was soaked 
in ethyl acetate (2.5 litres × 3) at room temperature 

for 2 days against each soaking. Consequently 
gummy mass of ethyl acetate extract (2.01 gm) was 
obtained from the filtrate using rotary evaporator 
under reduced pressure. By the same process, 250 gm 
of powdered stem was soaked in ethyl acetate (2.5 
litres × 3) at room temperature for 2 days for each 
soaking. Consequently, gummy mass of ethyl acetate 
extract (1.45 gm) was separated by filtration followed 
by evaporation of solvent using rotary evaporator 
under reduced pressure (Al-Mansur et al., 2016). 

 The HE, DCME, EAE and ME extract of seed 
and stem of A. sowa were subjected to screenings for 
analgesic, anti-diarrheal and anti-depressant 
activities. 
 Animals: Swiss-albino mice of either sex, aged 
4-5 weeks and weighing between 23-25 gm obtained 
from the Animal Resources Branch of the 
International Centre for Diarrhoeal Diseases and 
Research, Bangladesh (ICDDR,B) were used for the 
experiment. All the animals were acclimatized for 
one week prior to the experiments. The animals were 
housed under standard laboratory conditions (relative 
humidity 55-65%, room temperature 25.0 ± 20°C, 
and 12 h light dark cycle) and fed with icddr,B 
formulated standard diet and had free access to tap 
water but were fasted 12 h prior to each experiment. 
The Federation of European Laboratory Animal 
Science Associations (FELASA) guidelines and 
recommendations were followed to reduce the pain 
and stress of the experimental mice. 
 Drugs: Drugs used in this study include 
Diclofenac sodium (Square Pharmaceuticals Ltd., 
Bangladesh), Tramadol (Beximco Pharmaceuticals 
Ltd., Bangladesh) and Loperamide (OpsoninPharma 
Ltd., Bangladesh). 
 Formalin induced method: Peripheral analgesic 
activity can be evaluated by formalin test (Aliet al., 
2010). Mice were divided into 4 groups of 3 mice in 
each group. The control group received 1% Tween 80 
in normal saline (10 ml/kg body weight), the standard 
group received Diclofenac Na (50 mg/kg b.w.) and 
the experimental groups received crude extract of 200 
and 400 mg/kg b.w. 30 minutes later each mouse was 
injected with 1% formalin at a dose of 10 ml/kg b.w. 
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The number of writhing responses was recorded for 
each animal during a subsequent 5 min period after 
10 min of intraperitoneal administration of Formalin 
and the mean writhings for each group was obtained.  

 Tail immersion test: The tail immersion method 
was used to evaluate the central analgesic activity 
(Aydin et al., 1999; Kaushik et al., 2012).Again the 
mice were equally divided into 4 groups. The control 
group received 1% Tween 80 in normal saline (20 
ml/kg b.w.), the standard group received Diazepam 
(1 mg/kg b.w.) and the experimental groups received 
crude extract of 200 and 400 mg/kg b.w. The lower 
1-2 cm portion of the tail was marked and immersed 
in warm water (55 ± 2 °C). Within a few seconds, the 
mice were seen to react by withdrawing the tail and 
the reaction time was recorded by a stop watch. The 
experimental reaction time was determined 
periodically at 0, 30, 60 and 90 minutes after the oral 
administration of the test substances. The cut-off time 
for tail immersion latency was set at 15 seconds. The 
reaction time was also determined prior to the 
administration of any substances. 

 Antidiarrheal activity: Anti-diarrheal activity 
was evaluated by using castor oil induced method in 
mice (Agbor et al., 2014; Sebai et al., 2014). Sixteen 
Swiss albino mice were randomly divided into four 
groups (n=4). Control group received 1% Tween 80 
in normal saline of 10 ml/kg of b.w., standard group 
received Loperamide 50 mg/kg b.w. as standard drug 
and the test groups received the extract at the doses 
of 200 and 400 mg/kg b.w. Mice were housed in 
separate cages with paper lining at the bottom for 
collection of fecal matters. Diarrhea was induced in 
the mice by oral administration of castor oil (1 
ml/mice). Extract and drugs were given orally 1 hour 
before administration of castor oil. During an 
observation period of 5 hours, the total number of 
fecal output by the animals was recorded.  

 Anti-depressant activity: Thiopental sodium 
induced sleeping time test was carried out according 
to the method of Williamson et al. (1996).The test 
animals were divided into three groups consisting of 

three mice per group. Group I was the control group 
whereas group III was experimental group. The 
experimental group was administered with test 
samples prepared with normal saline water and 
Tween-80 at doses of 400 mg/kg body weight, while 
the positive control group was treated with diazepam 
(1 mg/kg) and control with normal saline water 
containing 1% Tween 80 in solution. Thirty minutes 
later, thiopental sodium (40 mg/kg b.w.) was 
administered intraperitonially to all the groups to 
induce sleep. The onset of sleep and total sleeping 
time were recorded for both control and treated 
groups. 

 

Results and Discussion 
 The HE, DCME, EAE and ME extracts of A. 
sowa were subjected to assay for analgesic and anti-
diarrheal activities at doses of 200 and 400 mg/kg 
b.w and anti-depressant activity at 400 mg/kg b.w. 

 In formalin induced writhing test, the DCME of 
stem at a dose of 200 mg/kg b.w significantly 
reduced the number of writhing movements due to 
the intraperitoneal administration of  formalin. The 
dose-dependent reaction time in second (Table 1) of 
abdominal constrictions by the DCME extract 
indicates antinociceptive potential of the plant. 
Prostaglandin causes pain. It can be assumed that this 
plant extract might inhibit either the biosynthetic 
pathway of prostaglandin production or the binding 
of prostanoids to their receptors. The DCME extract 
may also be responsible for inhibiting the production 
of neuronal mediators (Duarte et al., 1988; Sikder    
et al., 2013). 

 The methanol extract of seeds exhibited 
significant analgesic activity in tail immersion 
method as supported by the increase in latency period 
when compared to control. The augment in latency 
period was obtained to be dose dependent. However, 
maximum effect was seen at the dose of 200 mg/kg 
b.w. and was comparable with the standard drug. 
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 Castor oil induced diarrhoeal model is a practical 
approach since the autacoids and prostaglandins are 
involved to make diarrhoea in human (Horton et al., 
1968; Greenbargena et al., 1978). The liberation of 

ricinolic acid from castor oil causes irritation and 
imflammation of the intestinal mucosa, resulting in 
release of prostaglandins, which stimulate motility 
and secretion (Pierce et al., 1971). 

 
Table 1. Peripheral analgesic activity of A. sowa by formalin-induced method. 
 

Analgesic activity  (reaction time in second) 
A. sowa L. stem extract A. sowa L. seed extract Sample 

200 mg/kg 400 mg/kg 200 mg/kg 400 mg/kg 
HE 288.00 ± 1.67 270.06 ± 1.52 253.00 ± 2.09 277.00 ± 1.34 
DCME 95.16 ± 1.22 125.26 ± 1.22 130.63 ± 0.40 144.14 ± 1.29 
EAE 198.56 ± 2.97 159.40 ± 1.78 200.56 ± 1.13 129.64 ± 2.12 
ME 99.11 ± 2.01 121.51 ± 1.69 128.16 ± 3.17 162.19 ± 2.34 
Control Control (placebo) 280.21±2.67 

Standard Standard (10mg/kg, Diclofenac Na) 83.33±3.33 

Data are expressed as mean ± SD (n=3).  HE: n-hexane extract, DCME: dichloromethane extract, EAE: ethyl acetate extract, 
ME: methanol extract. 
 
 
Table 2. Central analgesic activity of stem extract of A. sowa in tail immersion test. 
 

Analgesic activity (A. sowa L. stem) 
(reaction time in second) 

200 mg/kg bw 400 mg/kg bw 
Sample 

0 min 30 min 60 min 90 min 0 min 30 min 60 min 90 min 
HE 3.7±0.09 3.9±1.26 3.9±0.45 4.2±0.87 3.4±1.11 4.1±1.65 4.1±1.65 3.9±1.78 
DCME 4.2±1.34 4.0±1.09 3.8±1.55 4.1±1.13 3.8±1.30 3.9±1.04 3.9±1.04 4.1±1.23 
EAE 5.2±1.31 6.1±0.38 5.9±1.02 6.6±1.11 4.6±0.79 5.1±1.12 5.2±1.45 5.8±1.13 
ME 3.1±0.85 3.9±1.01 4.0±0.39 4.5±1.80 4.1±1.31 5.9±0.43 6.3±1.25 6.6±0.91 
Control (placebo) 3.0±2.33 3.2±0.67 3.1±1.45 2.8±1.52 
Standard (1 mg/kg Diazepam) 3.3±1.67 10.7±2.54 9.6±0.33 10.0±0.27 

Data are expressed as mean ± SD (n=3).  
 
 
Table 3. Central analgesic activity of seed extract of  A. sowa  in tail immersion test. 
 

Analgesic Activity (Anethum Sowa L. Seed) 
(reaction time in second) 

200 mg/kg bw 400 mg/kg bw 
Sample 

0 min 30 min 60 min 90 min 0 min 30 min 60 min 90 min 
HE 4.3±1.66 5.5±1.35 6.1±2.08 3.3±0.52 5.4±1.29 5.7±0.44 5.8±1.11 6.9±0.66 
DCME 2.9±0.68 3.5±1.84 4.9±1.52 6.1±1.44 3.7±1.29 6.5±1.41 7.1±1.55 6.9±1.33 
EAE 3.8±0.47 5.9±1.23 6.3±1.81 7.9±1.82 4.4±1.29 5.9±1.09 6.3±0.29 7.5±1.56 
ME 4.4±1.90 5.9±1.11 7.9±0.45 8.5±1.58 4.4±1.29 7.0±1.08 7.4±1.66 7.9±1.51 
Control (Placebo) 3.0±2.33 3.2±0.67 3.1±1.45 2.8±1.52 
Standard (1 mg/kg Diazepam) 3.3±1.67 10.7±2.54 9.6±0.33 10.0±0.27 
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Table 4. Anti-diarrheal activity (in terms of % inhibition) of A. sowa. 
 

Antidiarrhoeal activity ( number of spots after 4 hours) 
Anethum sowa L. stem Anethum sowa L. seed Sample 

200 mg/kg bw 400 mg/kg bw 200 mg/kg bw 400 mg/kg bw 
HE 26 28 19 21 
DCME 22 19 33 29 
EAE 17 14 26 19 
ME 23 18 16 15 
Control 1 ml Caster Oil as emulsion 35 
Standard 66.67 µg/kg (Loperamide) 11 

 
Table 5. Anti-depressant activity of A. sowa  in thiopental sodium induced sleeping time test. 
 

Thiopental sodium induced sleeping time  
(minutes) Sample Concentration 

Anethum sowa L. stem Anethum sowa L. seed 
HE 400 mg/kg bw 220.49 ± 1.55 175.39 ± 1.46 
DCME 400 mg/kg bw 200.44 ± 0.95 195.35 ± 1.56 
EAE 400 mg/kg bw 153.65 ± 2.76 211.66± 0.98 
ME 400 mg/kg bw 177.79 ± 2.09 125.89 ± 1.14 
Standard (1 mg/kg diazepam)                    283.67 ± 1.19 

 
 In thiopental sodium induced sleeping time test, 
significant anti-depressant activity was observed at a 
dose of 400 mg/kg body weight as compared to the 
standard drug in case of HE extract of stem. 
 
Conclusion 
 The seed and stem extracts of A. sowa  have been 
found to be effective in pain, diarrhea and depression. 
Further extensive studies are needed to isolate the 
bioactive compounds and to investigate the 
underlying mechanisms for these bioactivities. 
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