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ABSTRACT 
 

Today, the current chemical agents used for the management of pain cause numerous 

complications. They are associated with the occurrence of disorders in the digestive 

system, damage to the kidney, or addiction, which has prompted individuals to seek 

novel drugs that, apart from removing the side effects, are cost-effective and 

available. The present in vivo survey aimed to assess the antinociceptive and anti-

inflammatory activity of Ferula elaeochytris Korovin methanolic extract (FEME) in 

male Swiss mice. After obtaining the methanolic extract through the maceration 

process, the antinociceptive efficacy of FEME at doses of 25 to 100 mg/kg was 

assessed by the tail-flick, hot-plate, and formalin tests. Moreover, anti-inflammatory 

evaluation was performed using the Carrageenan-induced paw edema model. It was 

found that in the tail-flick and hot plate test, FEME, mainly at the dose of 100 mg/kg, 

significantly reduced the latency time and increased the time of the observance of 

licking or jumping, in comparison to normal saline (P<0.001). We reported that 

FEME at 50 and 100 mg/kg significantly decreased pain behaviors in acute and 

chronic phases in comparison to normal saline (P<0.001). FEME significantly 

declined paw edema in a dose- and time-dependent response (P<0.05); therefore, a 

significant difference was observed in paw edema, followed by treatment with 

FEME at 50 and 100 mg/kg (P<0.001). To conclude, this study reported the potent 

analgesic and inflammatory effects of FEME in controlling peripheral and central 

pain. Nonetheless, additional experiments are mandatory to clarify the accurate 

mechanisms of action of this plant. 
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1. Introduction 
Pain is one of the body's defense mechanisms operating 
when the tissue is damaged, causing the person to react and 
remove the generative stimulus (1); therefore, it is 
considered one of the critical physiological issues (1). 
Inflammatory activities are strongly correlated with pain 
since the chemicals released through the inflammatory 
pathway may further stimulate pain receptors and lead to 
inflammatory pain (2, 3). Today, the current chemical 
agents (e.g., aspirin, diclofenac, and indomethacin) used for 
pain control cause numerous complications and are 
associated with the occurrence of disorders in the digestive 
system, kidney damage, or addiction, which has caused 
people to find newer drugs that, apart from removing the 
side effects, are cheap and available (4, 5). Nowadays, 
natural products and their bioactive compounds still stand 
out as valuable sources for the development of new 
therapeutic agents (6). The Ferula genus plants from the 
Apiaceae family broadly grow in various parts of the world, 
especially in Central Asia and Mediterranean regions (7). In 
folk medicine, the Ferula species are applied as laxative, 
tonic, anticonvulsant, anti-infective, and antispasmodic for 
controlling various diseases (8). Ferula elaeochytris 
Korovin is one of the species of the Ferula genus (8). 
Although there are limited studies on the pharmacological 
effects of this plant, recent research has demonstrated that 
this plant displays some properties, such as antioxidant, 
anticholinesterase, and anti-tyrosinase activities (9, 10). In 
light of the aforementioned issues, the current in vivo study 
aimed to estimate the antinociceptive and anti-
inflammatory efficacy of F. elaeochytris methanolic extract 
(FEME) in mice. 
 
2. Materials and Methods 
2.1. Plant material 
The aerial portions of the plant were provided from an herb 
market in Heydarabad, Pakistan, in June 2021 and were 
recognized by a botanist from the Faculty of Pharmacy, 
University of Sindh Jamshoro, Pakistan. Voucher 
specimens (10,701) were maintained in the herbarium of 
the Faculty of Pharmacy, University of Sindh, Heydarabad, 
Pakistan. 
2.2. Preparing the methanolic extract 
A volume of 300 g of dried and powdered plant materials 
was extracted using maceration with methanol (70%) for 
72 h. Thereafter, the combination was separated and 
concentrated in a vacuum at 50°C using a rotary evaporator 
(Hei-VAP, Heidolph, Germany) (11, 12). 
2.3. Phytochemical tests 
Phytochemical analysis of the methanolic extract was 
performed according to the previous studies to determine 
the compounds (e.g., flavonoids, tannins, and saponins with 
the ability to produce suds) (13). 
2.4. Animal 
A total of 250 male Swiss mice (7-week-old) weighing 25-
30 g were used in this study. Mice were kept in a 12/12 h 
light/dark cycle at 22±1°C. For each experiment, five 

groups of 10 mice orally received the extract at 25, 50, and 
100 mg/kg, the control drug (morphine, 1 mg/kg), and the 
solvent (normal saline), respectively (15). 
2.5. Antinociceptive effects of Ferula elaeochytris 
methanolic extract  
2.5.1. Tail flick test 
The tail-flick assay was performed based on the previous 
study using the Tail Flick apparatus (7360, Ugo Basile, 
Italy), and the latency was recorded in seconds from the 
emission of infrared radiant heat to the tail to the point at 
which the mice responded by moving its tail (14). 
2.5.2. Hot plate test 
The hot plate assay was carried out according to the method 
described elsewhere (15) using a plexiglass wall (model 
LE710, Lsi LETICA, Spain) at a temperature of 55 0.1°C 
to record pain sensation in mice. Meanwhile, paw licking or 
jumping was determined as the response time to thermal 
pain, with a maximum cutoff point of 60 s. 
2.5.3. Formalin test  
The formalin test was also performed based on the 
technique explained in the previous study (16) using a 
30×30×30 cm glass chamber with mirror walls. After 
subcutaneous injection of formalin (50 µL, 1.5%) into the 
hind paw of mice, animals were put in the glass chamber 
and checked by a video camera. The time periods of 0-3 
min and 10-40 min were regarded as acute and chronic 
phases, respectively (16). 
2.6. Anti-inflammatory evaluation by the carrageenan-
induced paw edema model 
Five groups of mice orally received the extract at the three 
aforementioned doses of indomethacin (20 mg/kg) and 
normal saline, respectively. One hour later, 20 μl of 
carrageenan (2.0%) and sterile normal saline (control) were 
injected into the right and left hind paws of rats, 
respectively (17). The mice's paw volume was then 
assessed using a plethysmometer (PanLab LE 7500, Spain) 
at 1-4 h after carrageenan inoculation. 
2.7. Rotarod test 
To study the motor coordination of mice, five groups of 
mice orally received the extract at 25-100 mg/kg, the 
control drug, and normal saline, respectively. Thereafter, 
the assay was performed based on the method described 
elsewhere (18) using a 3 cm-diameter rolling rod. Animals 
were put on the rod rotating at 8 rpm, and the number of 
falls during 3 min was noted. 
2.8. Statistical analysis 
The data were analyzed in SPSS software (version 26.0) 
using the one-way analysis of variance (ANOVA). A p-
value of less than 0.05 was considered statistically 
significant. 
 
3. Results 
3.1. Phytochemical analysis of the extract 
Phytochemical analysis displayed the presence of 
saponins, flavonoids, terpenoids, and phenols in FEME 
and the lack of alkaloids (Table 1). 
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3.2. Tail flick test 
The time latency to painful motivation after receiving 
FEME is illustrated in figure 1. FEME increased the mean 
latency time in comparison to normal saline (P<0.001) in a 
dose-dependent manner. In contrast, a significant change 
was observed in the mean latency time of FEME at 100 
mg/kg compared to morphine (P<0.05).  
3.3. Hot plate test 
As depicted in figure 2, FEME increased the time of the 
observance of licking or jumping in a dose-dependent 
response (P<0.001); nonetheless, FEME at 100 mg/kg did 
not exhibit a significant change compared to morphine. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

3.4. Formalin test 
The effect of FEME on formalin-induced pain reactions in 
tested mice is illustrated in figure 3. FEME at 50 and 100 
mg/kg significantly decreased pain behaviors in both acute 
and chronic phases of the assay in comparison to the 
control mice (P<0.001).  
3.5. Carrageenan-induced paw edema 
As displayed in figure 4, in the carrageenan-induced hind 
paw edema model, FEME significantly reduced paw 
edema in dose- and time-dependent responses (P<0.05). In 
this regard, a significant difference was observed in paw 
edema, followed by treatment with FEME at 50 and 100 
mg/kg, compared to the control mice (P<0.001). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Phytochemical Test Presence 

Flavonoids Ammonia test, Alkaline reagent test ++ 

Alkaloids Dragendorffs test - 

Saponins Frothing test + 

Terpenoids 

Tannins 

Salkowski test 

Gelatin test 

+++ 

+ 

 

Table 1. The primary phytochemical analysis of the Ferula elaeochytris methanolic extract. 

 

 

 

Figure 1. The effect of Ferula elaeochytris methanolic extract (FEME) on the latency time in the Tail flick test. *p<0.001 compared to 

the control (normal saline). +p<0.01 compared to the morphine. 

 

Figure 2. The effect of Ferula elaeochytris methanolic extract (FEME) on the response time of the mice in the hot plate assay. 

*p<0.001 compared to the normal saline. 
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3.6. Rotarod test 
No significant difference was observed in the sensory-
motor trial after the treatment of the tested mice with 
FEME at 25, 50, and 100 mg/kg.  
 
4. Discussion 
Nowadays, the current chemical agents (e.g., aspirin, 
diclofenac, and indomethacin) utilized for pain relief come 
with numerous complications and are associated with the 
occurrence of disorders in the digestive system, damage to 
the kidney, or addiction. This has prompted people to seek 
novel medications that, apart from removing side effects, 
are cost-effective and available (4, 5). The present study 
assessed the in vivo antinociceptive and anti-inflammatory 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 activity of F. elaeochytris methanolic extract in mice. It 
was revealed that in the tail-flick and hot plate test, FEME, 
mainly at 100 mg/kg, significantly reduced the latency time 
compared to the control mice. The tail flick assay is widely 
applied to assess the central analgesic activity of new agents 
(19). The hot plate assay is considered a proper model of 
acute supraspinal pain generally applied to investigate the 
analgesic activity of new drugs. In contrast, this 
examination has the capability to prepare a direct and 
precise investigation of animals' reactions to agents (20, 
21). The formalin test demonstrated that FEME 50 and 100 
mg/kg significantly reduced pain responses in both acute 
and chronic phases. Regarding the anti-inflammatory 

 
Figure 3. The effect of Ferula elaeochytris methanolic extract on pain reactions after formalin inoculation. *p<0.001 compared to the 

normal saline. 

 

 
Figure 4. Anti-inflammatory effect of Ferula elaeochytris methanolic extract (FEME) on paw edema produced by carrageenan in mice 

in comparison with normal saline and indomethacin (20 mg/kg). *p<0.001 compared to the control mice. 
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effects of FEME, it was found that FEME significantly 
decreased paw edema in dose- and time-dependent 
responses (P<0.05). In this regard, a significant difference 
was observed in paw edema, followed by treatment with 
FEME at 50 and 100 mg/kg. For the last several decades, 
formalin tests have been utilized to investigate the pain-
triggering mechanism of new analgesic agents (22). In this 
assay, the early phase was initiated right after formalin 
infusion due to the direct motivation of type C sensory 
filaments and was maintained for 3-5 min. On the other 
hand, the late phase, as an inflammatory response, 
commenced about 15 min after formalin injection and 
lasted for 60 min (22). It has been proven that anti-
inflammatory agents, such as indomethacin, 
hydrocortisone, and dexamethasone, reduce pain in the 
chronic phase of the formalin assay, indicating that 
inflammatory procedures exhibit a critical role in the late 
phase (23). We reported the presence of some 
phytochemical compounds, such as saponins, phenols, and 
mainly high amounts of terpenoids and flavonoids, in 
FEME. Studies reported that terpenoids exhibited their 
antinociceptive activity by affecting K+ efflux and cell 
membrane hyperpolarization, reducing the impulsiveness 
of peripheral neurons, stimulating the production of spinal 
cord neurotransmitters, and triggering opioid receptors (24). 
On the other hand, flavonoid compounds showed their 
analgesic and inflammatory effects by inhibiting the 
production of some cytokines (e.g., interleukin-1 beta and 
prostaglandin) and prompting nitric oxide release and 
endogenous opioid-dependent mechanisms (25). 
Consequently, it seems that terpenoids and flavonoid 
compounds in FEME are principal factors in controlling 
pain and inflammation in mice. The results of this study 
reported the potent analgesic and inflammatory effects of F. 
elaeochytris methanolic extract in controlling both 
peripheral and central pain. Nevertheless, additional 
experiments are mandatory to clarify the accurate 
mechanisms of action of this plant. The most notable 
limitation of this study was that the exact analgesic and 
anti-inflammatory mechanisms of this extract remained 
unknown. 
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