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INTRODUCTION 

All venomous animals can produce venoms consisting of a highly complex 

mixture of biologically active compounds (Fry et al., 2009). Snake, scorpion, and 

cone snail venoms became the topic of new studies for understanding biochemical 

composition, and the mechanisms by which their venoms cause harmful effects, in 

order to apply their pharmacological activities in the clinical benefits (Lewis and 

Garcia, 2003).  
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Cone snail venom contains a diverse mixture of biologically active 

peptides used for predation and defense purposes, by targeting varies 

classes of ion channel and receptors at sensitive cells with a high level of 

affinity and selectivity. Some studies showed that some fractions of 

scorpion and snake venoms have remarkable neuropharmacological 

effects on various animal models. However, the studies on cone snail 

venoms in this field are rare, and accordingly; the current study was 

designed to evaluate the analgesic, antipyretic, and anti-inflammatory 

activities of the Conus vexillum venom. Two doses of crude venom (1/10 

and 1/5 LD50, 2.42 and 4.84 mg/kg, respectively) were intraperitoneally 

injected into the experimental animals. In mice, the peripheral and central 

analgesic effects were examined using acetic acid-induced abdominal 

writhing and tail immersion test. Brewer’s yeast-induced pyrexia in rats 

was carried out to determine the antipyretic activity of the same doses. 

Finally, the anti-inflammatory activity was tested using carrageenan-

induced paw edema in rats. The results showed that C. vexillum venom 

produced a significant analgesic activity in acetic acid-induced abdominal 

constriction response and thermal nociception in mice. Moreover, the 

venom revealed a significant antipyretic effect on yeast-induced pyrexia. 

In paw edema, venom showed a significant activity with the highest 

percentage of inhibition reaching 34.07% and 51.36% on 1/10 and 1/5 

LD50 doses, respectively after 5-hour treatment, the latter dose almost 

equal the effect of the standard drug; diclofenac sodium (56.3%). These 

results revealed potential analgesic, antipyretic, and anti-inflammatory 

effects of both C. vexillum venom doses in various animal models. 

 

http://www.eajbs.eg.net/
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Unfortunately, despite the large 

number of venomous animals and the 

complexity of their venoms, and the 

recent development of the venomic 

technological strategies (Favreau and 

Stöcklin, 2009), only a tiny proportions 

(estimated to represent less than 0.1%) of 

venom components have been identified 

and characterized, and less than 1% of 

genetic information is available (Ménez 

et al., 2006; Lewis et al., 2012).  

Along with previous studies 

approved that bee, spider, scorpion, and 

snake venoms possess fractions with a 

high degree of pharmacological activities 

in different animal models (Altawil et al., 

2015; Fernandes-Pedrosa et al., 2013; 

Yoon et al., 2008; Hoang et al., 2014), 

some other studies demonstrated that 

Conus peptides could exhibit 

neuroprotective/cardioprotective 

activities, suggesting that marine snail 

venoms are a potentially rich source of 

drug with diverse mechanisms (Twede et 

al., 2009). There are about 700 species in 

Conus genus, each could produce a 

unique venom consisting of a rich 

cocktail of biologically active 

components; almost all of them are 

peptides, colloquially known as 

conopeptides (Norton and Olivera, 2006). 

The diversity of that enormous 

conopeptides number, in addition to their 

potent biological activities, recently has 

withdrawn the attention of 

neuropharmacologists who are seeking 

after natural products with 

pharmacological activities that could be 

used as novel therapeutic agents for 

human disorders and diseases (Newman 

et al., 2003). One of these conopeptides 

was already emerged to medicine market 

to treat chronic pain (Ziconotide, ω-

MVIIA from Conus magus) that is a 

non‐addictive pain reliever, 1000 times 

as powerful as, and possibly a 

replacement for, morphine (ANI., 2007). 

Nowadays, dozens of conopeptides are 

broadly used in the pharmacological 

research. For example, AVC1 one of 

many peptides isolated from Australian 

species Conus victoriae has established 

very effective in treating post-surgical 

and neuropathic pain and even 

accelerating recovery from nerve injury 

(Baby et al., 2011). 

Accordingly, the present study was 

designed to investigate the potential 

analgesic, antipyretic, and anti-

inflammatory effect of crude C. vexillum 

venom on experimental animal models. 

 

MATERIALS AND METHODS 

Venom Collection and Preparation  
Live specimens of Conus vexillum 

were collected from a depth of 1-2 m 

from different locations of Marsa Alam, 

Red Sea, using trawl net, frozen and 

transported to Zoology Department, 

Faculty of science, Suez Canal 

University where they were stored at -20
o 

C. These cone snails were identified 

(Oliver and Nicholls, 1980) by marine  

invertebrate specialists at Marine Biology 

Department, Faculty of science, Suez 

Canal University. Each specimen was 

dissected, and a crude extract was 

prepared from the venom apparatus 

(venom duct, bulb, and proboscis) as 

described by (Cruz et al., 1992). Using 

liquid nitrogen, venom apparatus was 

grounded to a very fine powder and 

suspended in 0.1% formic acid after 

vortex stirring (5000 rpm / 3 min). The 

sample was centrifuged at 14,000 rpm at 

4
o
C for 10 min, and the supernatant was 

collected separately. The precipitate was 

re-suspended and stirred in the same 

buffer for 10 min, then centrifuged again. 

Finally, all supernatants were combined, 

lyophilized, and stored at -20
o
C.  

Experimental Animals 

All animals used in the present 

study and experimental protocol were 

approved by the Research Ethics 

Committee of Faculty of Veterinary 

Medicine, Suez Canal University, and 

were carried out according to the Guide 
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                        Control mean - Treated mean 

Writhing percent % =                                                    ×100 

                         Control mean 

 
 

for the Laboratory Animals Care. Adult 

male albino mice (20-25 g) and albino 

rats (80-100 g) were purchased from the 

breeding unit of breeding professional 

Company (Giza, Egypt). Mice and rats 

were left for one week to adapt to 

laboratory conditions. They were kept in 

plastic cages with wire mesh covers. The 

animals were kept under standard 

temperature and humidity and fed with 

standard diet and water ad libitum. 

Estimation of Median Lethal Dose 

(LD50) 

The LD50 of C. vexillum venom 

from intraperitoneal injection of mice 

was calculated according to the method 

described by (Meier and Theakston, 

1986). According to this method, 

different concentrations (D) of crude 

venom were injected intraperitoneally 

into eight weighted mice and then 

supervising them to record the mortality 

time (T) for each. The regression line 

was plotted by using the values of D/T 

versus D.  

Analgesic Activities 
Fractions of LD50 of C. vexillum 

venom were applied intraperitoneally to 

mice in order to evaluate analgesic 

activity using acetic acid-induced 

writhing test and tail immersion test. 

Acetic Acid-Induced Writhing Test 

According to the model of (Koster 

et al., 1959) for peripheral analgesic 

activity evaluation, 24 healthy male mice 

(20-25gm weights) were randomly 

divided into four equal groups, each of 

six. The 1
st
 control group was 

intraperitoneally injected with 

physiological saline (10 mg/kg). The 2
nd

 

group received 1/10 LD50 (2.42 mg/kg) 

of C. vexillum venom. 3
rd

 group received 

1/5 LD50 (4.84 mg/kg) of the venom, and 

4
th

 group received the commercial 

standard drug; Aspirin (100 mg/kg IP). 

After 30 min of previous treatments, 

abdominal Writhing was induced by 

intraperitoneal injection of glacial acetic 

acid (0.6% solution in normal saline, 

10ml/kg body weight, Nasr Pharm. 

Company, Egypt ) as described by 

(Millan, 1994). The number of 

abdominal constrictions was counted 

after 5 minutes of acetic acid 

administration for 15 minutes. As 

evidence of reduction of writhing percent 

inhibition of writhing was calculated 

according to (Koster et al., 1959) in the 

following formula:  

 

 

 

 

 

 
Tail Immersion Test  

The lower two-thirds of the tail was 

immersed in a water bath kept at (55 ± 0.5) 

°C (Janssen et al., 1963). The time in 

seconds until tail withdrawal from the 

water was considered as the reaction time. 

Mice which had a reaction time less than 4 

s were selected. Twenty four albino mice 

were randomly divided into four groups of 

six mice each. The reaction time was then 

measured 1, 2, 3, 4, and 5 hours after i.p. 

administration of 2 ml/kg saline for group 

1 (negative control), 1/10, 1/5 LD50 venom 

for groups 2, 3, respectively, and morphine 

(3mg/kg) for group 4 (positive control). 

The mice were exposed to hot water for no 

longer than 12 s to avoid tissue injury (de 

Sousa Lira et al., 2002). 

Brewer's Yeast-Induced Pyrexia in Rats 

To investigate the antipyretic effect 

of Conus vexillum venom, the method 

described by (Alpermann, 1972) was 

carried out. 24 adult male albino rats 

weighting (80-100 gm) were randomly 

divided into four equal groups, each of six. 

Fever was induced by injection 10 ml/kg 

body weight of 20% aqueous suspension of 

dried Brewer’s yeast (Saccaromyces 
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cerevisiae) in physiological saline below 

the nape of the neck of the rat. The animals 

then fasted for the duration of the 

experiment. The initial body temperature 

was measured rectally with a lubricated 

digital thermometer after 17 hours of yeast 

injection to determine the pyretic response 

to yeast. Different intraperitoneal post-

treatment to each group was administered. 

The 1st group received normal saline (10 

ml/kg), to be considered as the control 

group. The 2nd and 3rd groups were 

intraperitoneally injected with the venom 

(1/10 LD50 and 1/5 LD50 and mg/kg, 

respectively). The 4th group received the 

standard drug; metamizole (5 mg/kg). 

Carrageenan-Induced Paw Edema in 

Rats 

Anti-inflammatory activity of C. 

vexillum was evaluated using carrageenan-

induced rat paw edema (Eldahshan and 

Abdel-Daim, 2015). In this method, 30 rats 

(80-100 g b.wt.) were randomly divided 

into five groups (6 rats each). The 1st group 

was used as a control and received 10 

ml/kg saline. The 2nd, 3rd, 4th, and 5th 

groups were intraperitoneally injected with 

saline (10 ml/kg), (4.84 and 2.42 mg/ kg of 

the venom) and diclofenac sodium (1 

mg/kg), respectively. Then, the paw 

thickness was measured (zero time). One 

hour later,  approximately 50 µL of 1% 

carrageenan suspension (freshly prepared 

before the experiment by dissolving 50 mg 

of carrageenan powder in 5 ml of 0.9% 

physiological NaCl) was injected 

subcutaneously into the plantar surface of 

the right hind paw of each rat. 

Spontaneously, paw thickness was 

measured post carrageenan injection, and 

at one-hour intervals for five hours, using a 

skin caliber. The anti-inflammatory 

activity was calculated as percent 

inhibition of carrageenan–induced paw 

edema using the (Girard et al., 2008) 

formula: Inhibition percent = (control 

mean-treated mean) /control mean ×100 At 

the end of the experiment. 

Statistical Analysis 

The obtained data were represented 

as mean ± standard errors (SE) of 6 

animals. The data were analyzed 

statistically using analysis of unpaired 

Student’s t-test when comparing two group 

variance, followed by (one-way ANOVA). 

Statistical significance was considered at 

P˂0.05. Statistical Package for Social 

Sciences (SPSS, 16 ver. for Windows) was 

used throughout this analysis. 

 

RESULTS 

Acute Toxicity Study 
The approximate LD50 of C. vexillum 

venom was calculated to be 24.2 mg/kg 

body weight, and 1/5 and 1/10 LD50 (4.84 

and 2.42 mg/kg) have been used in the 

pharmacological treatments.  

Analgesic Activities 

Acetic Acid-Induced Writhing Test 

In Figure 1 and Table 1, results of 

writhing test revealed significant reduction 

(P<0.05) in the writhing behavior after 

treatment with both doses of C. vexillum 

venom (1/10 and 1/5 LD50) and aspirin, 

compared with the acetic acid control 

group. The subsequent calculations of pain 

inhibition percentage showed that the 

analgesic activity of 1/5 LD50 dose was 

more effective than other treatments.   

 

Table 1: Analgesic effect of C. vexillum venom using acetic acid-induced abdominal writhing in mice. 

 

(a) Data are presented as Mean ± SE (6 animals/group).  

(*) Represents a significant difference between Acetic acid control and treated groups using Student Unpaired t-

test (P<0.05).  
 

 

Treatment Number of Writhing per 10 min Pain Inhibition Percentage (PIP) 

Acetic acid control 37.67 ± 1.8 (a)   

 1/10 LD50 C. vexillum venom 15 ± 1.75* 60.18% 

 1/5 LD50 C. vexillum venom 9 ± 0.68* 76.11% 

 Aspirin (100mg/Kg) 11.17 ±1* 70.35% 
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Fig. 1: Analgesic effect of C. vexillum venom using acetic acid-induced abdominal writhing in mice. Data are 

represented as Mean ± SE (6 animals/group).  

(*) represent a significant difference between GAA control and treated groups using Student Unpaired t-test 

(P<0.05). 

 

Tail Immersion Test  

From Table 2 and Figure 2 of tail 

immersion test, it is apparent that the tail 

flick response latency time increased 

significantly (P<0.05) after injection the 

mice with C. vexillum venom (1/10 and 

1/5 LD50), regarded to the control group. 

The most potent effect of these doses was 

observed two hours post venom 

treatment. The response time of 1/5 LD50 

was much closer in all time intervals to 

commercial morphine values than 1/10 

LD50 but without clear significance. 

 
Table 2: Analgesic effect of C. vexillum venom using tail immersion test in mice 

Response time after drug treatment (seconds) 

Treatment 0 hr 1st hr 2nd hr 3rd hr 4th hr 5th hr 

Normal control 1.50±0.34 (a) 1.50±0.34 2.13±0.21 1.83±0.17 2.02±0.26 1.83±0.31 

1/10 LD50 venom 
1.67±0.33 

(+11.3%) 

4.5±0.43 * 

(+200.0%) 

5.83±0.71 * 

(+173.7%) 

3.67±0.33 *  

(+100.5%) 

3.33±0.33 *  

(+66.5%) 

3.00±0.26 * 

(63.9) 

1/5 LD50 venom 
2.00±0.37 

(+33.3%) 

5.33±0.33 * 

(+255.3%) 

6.67±0.62 * 

(+186.3%) 

4.67±0.56 * 

(+155.2%) 

3.83±0.17 * 

(+91.5%) 

3.17±0.30 *  

(+73.2%) 

Morphine 

(3mg/kg) 

2.33±0.42 

(+55.3%) 

7.00±1.03 * 

(+366.7%) 

6.83±1.3 * 

(+193.1%) 

5.67±0.91 *  

(+209.8%) 

4.83±0.75 * 

(+141.5%) 

3.5±0.43 *  

(+91.2%) 

(a) Data are presented as Mean ± SE (6 animals/group). Percentage inhibitions are in brackets.  

(*) Represents a significant difference between normal control and treated groups using Student Unpaired t-test 

(P<0.05).  

 

 

  

 

 

 

 

 

Fig. 2: Analgesic effect of C. vexillum venom using tail immersion test in mice.  

Data are represented as Mean ± SE (6 animals/group). (*) represent a significant difference between 

normal control and treated groups using Student Unpaired t-test (P<0.05). 
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Antipyretic Effect of C. vexillum 

Venom 

After 18 hours following 

subcutaneous injection of yeast 

suspension, marked elevation of the 

rectal temperature was reported. As 

illustrated in Figure 3 and Table 3, 

treatment with C. vexillum venom (1/10 

and 1/5 LD50) significantly (P<0.05) 

decreased the rectal temperature of the 

rats, compared to the yeast control group. 

The beginning of antipyretic effect was 

observed after the one hour post venom 

treatment. Interestingly, although both 

doses showed antipyretic activity without 

a clear difference to reference drug 

(metamizol) treated group, but 1/5 LD50 

was more effective.  

 
Table 3: Antipyretic effect of C. vexillum venom using Brewer’s yeast-induced pyrexia in rats. 

Average rectal temperature in 
o
C at time (hr) 

Treatment 0 hr 1
st
 hr 2

nd
 hr 3

rd
 hr 4

th
 hr 5

th
 hr 

Yeast 

control 
38.18±0.10 

(a)
 38.48 ± 0.17 38.48±0.12 38.52±0.14 38.53±0.13 38.58±0.13 

1/10 LD50 

venom 

38.23±0.076 

(0.26%) 

37.89±0.049 * 

(-1.53%) 

37.78±0.049 * 

(-1.82%) 

37.95±0.05 * 

(-1.48%) 

38.25±0.076 

(-0.73%) 

38.45±0.11 

(-0.34%) 

1/5 LD50 

venom 

38.17±0.067 

(-0.026%) 

37.77±0.15 * 

(-1.85%) 

37.45±0.16 * 

(-2.68%) 

37.6±0.11 * 

(-2.39%) 

38.02±0.094* 

(-1.32%) 

38.1±0.051 

(-1.24%) 

metamizol 

(5mg/kg) 

38.05±0.04 

(-0.34%) 

37.73±0.2 * 

(-1.95%) 

37.26±0.095 * 

(-3.17%) 

37.31±0.15 * 

(-3.14%) 

37.7±0.13* 

(-2.15%) 

37.95±0.022* 

(-1.63%) 

(a) Data are represented as Mean ± SEM (6 animals/group). Percentages of change are in brackets. 

(*) represent a significant difference between yeast control and treated groups using Student Unpaired 

t-test (P < 0.05). 

 

 

 

 

 

 

 

 

 

Fig. 3: Antipyretic effect of C. vexillum venom using Brewer’s yeast-induced pyrexia in rats.  

Data are represented as Mean ± SE (6 animals/group).  

(*) represent a significant difference between yeast control and treated groups using Student 

Unpaired t-test (P<0.05). 

 
Anti-Inflammatory Effect of C. 

vexillum 

In the carrageenan-induced edema test, 

the paw thicknesses and percentage of 

inhibition by C. vexillum venom (1/10 

and 1/5 LD50) and reference drug 

(diclofenac sodium 20mg/kg) are 

presented in Table 4 and Figure 4. The 

dose of 1/5 LD50 showed a significant 

inhibition of paw edema starting from the 
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first hour, with the percentage of 

inhibition equals 53.63%, while in the 

case of 1/10 LD50 dose, the significant 

inhibition of paw edema begun after the 

2
nd

 hour post treatment. The anti-

inflammatory effect of 1/5LD50 was 

much closer to the effect of diclofenac 

sodium effect. 

 
Table 4: Anti-inflammatory effect of C. vexillum venom using Carrageenan-induced paw edema in rats. 

Thickness of paw (Cm) 

Treatment 0 hr 1st hr 2nd hr 3rd hr 4th hr 5th hr 

Normal control 0.29±0.015
(a)

 0.29 ± 0.015 0.29 ± 0.0.15 0.28 ± 0.017 0.29±0.015 0.30 ± 0.018 

Carrageenan 

control 
0.28±0.02 0.60±0.018 0.68±0.024 0.72±0.033 0.67±0.04 0.69±0.028 

carragnan +  

1/10 LD50 venom 

0.28±0.028 

(0%) 

0.53±0.044  

(-22.71%) 

0.56±0.035 *  

(-30.73%) 

0.59±0.027* 

 (-29.52%) 

0.56±0.03 * 

(-27.69%) 

0.55±0.032 * 

 (-34.07%) 

carragnan +  

1/5 LD50 venom 

0.28±0.025 

(0%) 

0.43±0.049 *  

(-53.63%)  

0.51±0.039 *  

(-41.56%) 

0.51±0.022 * 

 (-48.05%) 

0.47±0.02 * 

 (-44.36%) 

0.48±0.024 * 

 (-51.36%) 

carragnan + 

diclofenac sodium 

(20 mg/kg) 

0.29±0.03 
(0%) 

0.46±0.04 * 

 (-47.0%) 

0.48±0.04 * 

 (-53.4%) 

0.52±0.048* 

(-47.37%) 

0.49±0.039* 

 (-47.95%) 

0.47±0.034* 

 (-56.3%) 

(a) Data are represented as Mean ± SEM (6 animals/group). Percentage inhibitions are in brackets.   

(*) represent a significant difference between carrageenan control and treated groups using Student 

Unpaired t-test (P < 0.05).  

 

 

 

 

 

 

 

 

 

Fig 4: Anti-inflammatory effect of C. vexillum venom using Carrageenan-induced paw   edema in rats. 

Data are represented as Mean ± SE (6 animals/group).  

(*) represent a significant difference between carrageenan yeast control and treated groups using 

Student Unpaired t-test (P<0.05). 

 
DISCUSSION 

Cone snails contain more than 700 

species in the single genus Conus, in one 

family, Conidae (Dobson et al., 2012). 

The marine predator’s cone snails use 

venoms to immobilize their prey. The 

venoms derived from these mollusks 

comprise a cocktail of peptides that are 

called conopeptides and basically target 

different voltage- and ligand-gated ion 

channels. Although few of these peptides 

have been isolated and biochemically 

identified (Wang and Chi, 2003), they 

withdrew massive attention during recent 

years to be pharmacologically examined 

in order to reveal their neuro/cardio-

protective activities, and the findings 

potently suggest that cone snail venoms 
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are a rich source of drugs that could be 

used in diverse mechanisms (Twede et 

al., 2009). Several studies have indicated 

that the crude venom from many of 

Conus sp. displayed analgesic activity on 

treated mice (Balamurgan et al., 2007; 

Kumar et al., 2014). One peptide 

(AVC1) isolated from Australian species 

Conus victoriae has received approval in 

the treatment of post-surgical pain and 

even accelerating recovery from nervous 

injury (Baby et al., 2011).    

The present study was carried out 

to evaluate antinociceptive, antipyretic, 

and anti-inflammatory activities of the 

crude C. vexillum venom on the 

experimental animal models. Two doses 

of C. vexillum venom were applied to 

examine the analgesic activity of treated 

animals in models of peripheral and 

central pain; writhing and tail immersion 

test, respectively.  The pain induction in 

the writhing model was achieved by 

intraperitoneal injection of acetic acid, 

which cause contraction of the abdominal 

muscles associated with irritation of 

peritoneal cavity (Khan et al., 2010a). 

There are many different pathways for 

pain generation, one of them occurs via 

liberating endogenous substances 

(bradykinin, histamine and serotonin) 

(Garcıa et al., 2004). Other pain 

mediators, like arachidonic acid, are 

released from tissue phospholipids via 

cyclo-oxygenase (COX), that is activated 

through prolonged irritation of acetic 

acid in peritoneal fluids, causing 

production of prostaglandin, specifically 

PGE2 and PGF2α (Khan et al., 2010b). 

Our results of writhing test revealed that 

there is a significant reduction in the 

writhing behavior after treatment with C. 

vexillum venom, nearly similar to the 

analgesic effect of standard drug aspirin.  

Accordingly, like any analgesic 

substance (Duarte et al., 1987), the 

venom could perform a peripheral 

analgesic activity of killing pain and 

inhibit the writhing preferably by 

preventing the prostaglandin synthesis. 

Similarly, in tail immersion test, it is 

apparent that the tail flick response 

latency time increased significantly after 

injection the mice with C. vexillum 

venom, compared to the control group, 

indicating that this venom could also 

induce the central analgesic mechanism. 

In a similar study, Kumar (Kumar 

et al., 2014) reported that crude venom of 

Conus lentiginosus had potent analgesic 

activity, about as much as three times 

more than that of paracetamol. While 

Marwick (Marwick, 1998) reported that 

Conus magus venom had an analgesic 

effect 1,000 times stronger than 

morphine. Sakthivel (Sakthivel, 1999) 

studied the analgesic property of Conus 

lentiginosus and C. mutabilis, which was 

128 times more than that of paracetamol. 

The most common example stands as v-

conotoxins that inhibit N-type calcium 

channels (Cav2.2) and are commonly 

used to block these channels in a wide 

array of physiological preparations. The 

mechanism of inactivation of  N-type 

calcium channels via G protein-coupled 

(GABAB) receptor  was  thought  to  be  

the  principal  mechanism  of  analgesic 

action (Callaghan and Adams, 2010; 

Zheng et al., 2011; Adams and Berecki, 

2013). Moreover, recent studies have 

focused on µ-conotoxins such as µ-KIIIA 

and µ-SIIIA, which preferentially block 

neuronal subtypes (NaV1.2) over skeletal 

(NaV1.4) and cardiac (NaV1.5) muscle 

subtypes. These peptides have attracted 

considerable interest because of their 

potent analgesic activity in animal 

models of pain (Zhang et al., 2007).  

Pathogenic fever or hyperthermia is 

a directed rise of body temperature over 

the typical range, and is considered as 

one of the host protection mechanisms 

against disease, tissue damage, and 

inflammation (Pasin et al., 2010). In 

order to induce hyperthermia, the yeast is 

injected subcutaneously, leading to 

increased synthesis of prostaglandin, 

which finally increases the body 

temperature (Hess and Milonig, 1972). It 
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is well known that pyretic regulatory 

mechanisms are controlled by specific 

area within the hypothalamus that secret 

prostaglandins within the central nervous 

system (CNS) and release them through 

the blood-brain barrier (BBB) (Zakaria et 

al., 2008). This study revealed that the 

treatment with C. vexillum venom 

significantly decreased rats’ body 

temperature, compared with the yeast 

control group, and this antipyretic effect 

was detected without a clear difference 

when compared to the reference drug 

(metamizole) treated group. The revealed 

results suggest that the cone snail venom 

that contains many neurotoxic peptides 

could penetrate the blood-brain barrier 

and prevent the prostaglandin synthesis 

causing the apparent antipyretic activity. 

The mechanism of antipyretic drugs 

(Khan et al., 2010b) was explained by 

blocking the cyclooxygenase enzyme 

activity leading to decreased levels of 

PGE2 in the hypothalamic region. 

The inflammation is a defensive 

response that takes place in the living 

tissues and their microcirculation against 

a pathogenic injury includes physical, 

chemical, and infectious insults (Walport 

and Duff, 1993).  There are different 

stages of inflammation, each is 

characterized by the synthesis of some 

mediators, as histamine, 5-

hydroxytryptamine, bradykinin, 

prostaglandins and leukotriense, and 

movement of fluid and leucocytes from 

the blood stream to extravascular tissues, 

which gives rise to the four cardinal signs 

of inflammation, redness, heat, swelling, 

and primary hyperalgesia (Levine and 

Reichling, 1999).  

Generally, to evaluate the anti-

inflammatory activity of therapeutic 

agents, or the anti-edematous effect of 

natural products, carrageenan-induced 

paw edema is an acceptable frequently-

used and well established method for 

many animal models (Asres et al., 2005) 

(Tian and Row, 2011), and applied to this 

study specifically for C. vexillum venom. 

Carrageenan is a sulfated muco-

polysaccharide derived from Irish Sea 

moss, Chondrus sp. (Chattopadhyay et 

al., 2012). Carrageenan-induced rats paw 

edema is found to be biphasics, the early 

phase (4.5 times increase in paw volume) 

is due to release of histamine, 5HT, 

serotonin and kinin in the first hour after 

the administration of carrageenan, and 

after 2-3 hours, a more pronounced late 

phase (three times increase in paw 

volume) is attributed to the release of 

prostaglandin, bradykinin, proteases and 

lysosome-like substances, followed by an 

automatic regression of inflammation. 

The later phase is reported to be sensitive 

to most of the clinically effective anti-

inflammatory agents, that could inhibit 

and inactivate the late phase mediators 

either alone or in combination 

(Chattopadhyay et al., 2012).  

C. vexillum venom inhibited mice 

paw thickness after carrageenan injection 

compared an anti-edematous drug as 

diclofenac sodium. The anti-

inflammatory effect of C. vexillum 

venom started early (one-hour post 

carrageenan injection) in the both doses. 

The results of pre-treatment of C. 

vexillum venom demonstrated that this 

venom is effective in the early phase of 

inflammation that reported in control 

group, and could be regarded to 

production inhibition of the early-phase 

mediators like prostaglandin. This 

finding is further supporting of those of 

the earlier studies that proved the anti-

inflammatory effect of different venoms, 

as Tityus serrulatus scorpion venom 

(Nascimento et al., 2005), Heterometrus 

laoticus scorpion venom (Hoang et al., 

2014), Naja nubiae spitting cobra venom 

(Altawil et al., 2015), Thalassophryne 

nattereri fish venom (Ferreira et al., 

2014), and Bee's venom (Yoon et al., 

2008). 

 

CONCLUSION 

This study showed a potential 

analgesic, antipyretic, and anti-



Nabil S. Shwtar et al. 10 

inflammatory effect of C. vexillum 

venom in various animal models. Further 

studies are required for the venom active 

compounds isolation and characterization 

in order to clarify their specific 

mechanism of action. 

 

REFERENCES 

Adams, D. J. and Berecki, G. (2013). 

Mechanisms of conotoxin inhibition 

of N-type (Ca v 2.2) calcium 

channels. Biochimica et Biophysica 

Acta (BBA)-Biomembranes 

1828(7):1619-1628. 

Alpermann, H. (1972). Bericht uber 

pharmacologische untersuchungen 

mit fenbendazol. Abteilung 

Pharmakol 863, 1-9. 

Altawil, H.J., Abdel-Rahman, M.A., El-

Naggar, M.S., El-Khayat, Z.A. and 

Abdel-Daim, M.M. (2015). 

Analgesic, Antipyretic and Anti-

Inflammatory Activities of the 

Egyptian Spitting Cobra, Naja 

Nubiae Venom. J Forensic Toxicol 

Pharmacol 4, 16. 

ANI. (2007) Sea  snail  venom  paves  

way  for  potent  new  painkiller. 

Compassionate health care network. 

Asres, K., Gibbons, S. and Nachname, 

V. (2005). Anti-inflammatory 

activity of extracts and a saponin 

isolated from Melilotus elegans. Die 

Pharmazie-An International Journal 

of Pharmaceutical Sciences 60(4): 

310-312. 

Baby, J., Sheeja, S., Jeevitha, M., Ajiha, 

S. and Jini, D. (2011). Conotoxins: a 

potential natural therapeutic for pain 

relief. Int J Pharm Pharmacol Sci 

3:1-5. 

Balamurgan, K., Akalanka, D., Raju, S. 

and Raju, A. (2007). Some 

Neuropharmacological Effects of the 

Crude Venom Extract of Conus 

musicus in Mice. East and Central 

African Journal of Pharmaceutical 

Sciences 10(2):28-33. 

Callaghan, B. and Adams, D.J. (2010). 

Analgesic α-conotoxins Vc1. 1 and 

Rg1A inhibit N-type calcium 

channels in sensory neurons of α9 

nicotinic receptor knockout mice. 

Channels 4(1):51-54. 

Chattopadhyay, C., Chakrabarti, N., 

Chatterjee, M., Chatterjee, S., 

Bhattacharyay, D. and Ghosh, D. 

(2012). Evaluation of acute anti-

inflammatory and analgesic 

activities of green tea decoction on 

experimental animal models. 

International Journal of Nutrition, 

Pharmacology, Neurological 

Diseases 2(1): 20. 

Cruz, L. J., Ramilo, C. A., Corpuz, G. P. 

and Olivera, B. M. (1992). Conus 

peptides: phylogenetic range of 

biological activity. The Biological 

Bulletin 183(1): 159-164. 

De Sousa Lira, S. R., Almeida, R. N., de 

Castro Almeida, F. R., de Sousa 

Oliveira, F. and Duarte, J. C. (2002). 

Preliminary studies on the analgesic 

properties of the ethanol extract of 

Combretum leprosum. 

Pharmaceutical biology 40(3): 213-

215. 

Dobson, R., Collodoro, M., Gilles, N., 

Turtoi, A., De Pauw, E. and 

Quinton, L. (2012). Secretion and 

maturation of conotoxins in the 

venom ducts of Conus textile. 

Toxicon 60(8): 1370-1379. 

Duarte, I., Nakamura, M. and Ferreira, S. 

(1987). Participation of the 

sympathetic system in acetic acid-

induced writhing in mice. Brazilian 

journal of medical and biological 

research= Revista brasileira de 

pesquisas Medicas e Biologicas 

21(2): 341-343. 

Eldahshan, O.A. and Abdel-Daim, M.M. 

(2015). Phytochemical study, 

cytotoxic, analgesic, antipyretic and 

anti-inflammatory activities of 

Strychnos nux-vomica. 

Cytotechnology 67(5):831-844. 

Favreau, P. and Stöcklin, R. (2009). 

Marine snail venoms: use and trends 

in receptor and channel 



Analgesic, Antipyretic, and Anti-Inflammatory Activities of Conus vexillum Venom 11 

neuropharmacology. Current 

opinion in pharmacology 9(5): 594-

601. 

Fernandes-Pedrosa, M.F., Félix-Silva, J. 

and Menezes, Y.A. (2013). Toxins 

from venomous animals: gene 

cloning, protein expression and 

biotechnological applications. An 

Integrated View of the Molecular 

Recognition and Toxinology: From 

Analytical Procedures to Biomedical 

Applications, 23-71. 

Ferreira, M.J., Lima, C. and Lopes-

Ferreira, M. (2014). Anti-

inflammatory effect of Natterins, the 

major toxins from the 

Thalassophryne nattereri fish venom 

is dependent on TLR4/MyD88/PI3K 

signaling pathway. Toxicon 87: 54-

67. 

Fry, B.G., Roelants, K., Champagne, 

D.E., Scheib, H., Tyndall, J.D., 

King, G.F., Nevalainen, T.J., 

Norman, J.A., Lewis, R.J. and 

Norton, R.S. (2009). The 

toxicogenomic multiverse: 

convergent recruitment of proteins 

into animal venoms. Annual review 

of genomics and human genetics 10: 

483-511. 

Garcıa, M., Fernandez, M., Alvarez, A. 

and Saenz, M. (2004). 

Antinociceptive and anti-

inflammatory effect of the aqueous 

extract from leaves of Pimenta 

racemosa var. ozua (Mirtaceae). 

Journal of ethnopharmacology 

91(1): 69-73. 

Girard, P., Verniers, D., Coppé, M.-C., 

Pansart, Y. and Gillardin, J.M. 

(2008). Nefopam and ketoprofen 

synergy in rodent models of 

antinociception. European Journal of 

Pharmacology, 584(2): 263-271. 

Hess, S. and Milonig, R. (1972). Assay 

for anti-inflammatory drugs. 

Inflammation, mechanisms and 

control. Academic press, New York, 

1-2. 

Hoang, A.N., Vo, H.D., Vo, N.P., 

Kudryashova, K.S., Nekrasova, 

O.V., Feofanov, A.V., Kirpichnikov, 

M.P., Andreeva, T.V., 

Serebryakova, M.V. and Tsetlin, 

V.I. (2014). Vietnamese 

Heterometrus laoticus scorpion 

venom: evidence for analgesic and 

anti-inflammatory activity and 

isolation of new polypeptide toxin 

acting on Kv1. 3 potassium channel. 

Toxicon 77: 40-48. 

Janssen, P., Niemegeers, C. and Dony, J. 

(1963). The inhibitory effect of 

fentanyl and other morphine-like 

analgesics on the warm water 

induced tail withdrawl reflex in rats. 

Arzneimittel-forschung 13: 502. 

Khan, H., Saeed, M., Khan, M.A., Dar, 

A. and Khan, I. (2010a). The 

antinociceptive activity of 

Polygonatumverticillatum rhizomes 

in pain models. Journal of 

Ethnopharmacology, 127(2): 521-

527. 

Khan, K. M., Ambreen, N., Mughal, U. 

R., Jalil, S., Perveen, S. and 

Choudhary, M. I. (2010b). 3-

Formylchromones: Potential 

antiinflammatory agents. European 

journal of medicinal chemistry 

45(9): 4058-4064. 

Koster, R., Anderson, M. and De Beer, 

E. (1959). Acetic acid-induced 

analgesic screening, Federation 

Proceedings. 

Kumar, P., Venkateshvaran, K., 

Srivastava, P., Nayak, S., 

Shivaprakash, S. and Chakraborty, 

S. (2014). Pharmacological studies 

on the venom of the marine snail 

Conus lentiginosus Reeve, 1844. 

International Journal of Fisheries 

and Aquatic Studies 1(3): 79-85. 

Levine, J.D. and Reichling, D.B. (1999). 

peripheral mechanisms of 

inflammatory pain. In: Wall, P.D., 

Melzack, R. (Eds.), Textbook of 

pain. Methods Enzymol., 233: 346-

357. 



Nabil S. Shwtar et al. 12 

Lewis, R. J. and Garcia, M. L. (2003). 

Therapeutic potential of venom 

peptides. Nature Reviews Drug 

Discovery, 2(10):790-802. 

Lewis, R. J., Dutertre, S., Vetter, I. and 

Christie, M. J. (2012). Conus venom 

peptide pharmacology. Pharmacol 

Rev, 64(2): 259-298. 

Marwick, C. (1998). Medical news and 

perspectives. J. Am. Medical Assoc, 

279(21): 1679‐ 1681. 

Meier, J. and Theakston, R. D. (1986). 

Approximate LD50 determinations 

of snake venoms using eight to ten 

experimental animals. Toxicon, 

24(4): 395-401. 

Ménez, A., Stöcklin, R. and Mebs, D. 

(2006). ‘Venomics’ or: the 

venomous systems genome project. 

Toxicon 47(3): 255-259. 

Millan, M.J. (1994). Serotonin and pain: 

evidence that activation of 5-HT 1A 

receptors does not elicit 

antinociception against noxious 

thermal, mechanical and chemical 

stimuli in mice. Pain, 58(1): 45-61. 

Nascimento, E.B., Costa, K.A., Bertollo, 

C.M., Oliveira, A.C.P., Rocha, L.T., 

Souza, A.L., Glória, M.B.A., 

Moraes-Santos, T. and Coelho, 

M.M. (2005). Pharmacological 

investigation of the nociceptive 

response and edema induced by 

venom of the scorpion Tityus 

serrulatus. Toxicon, 45(5): 585-593. 

Newman, D.J., Cragg, G.M. and Snader, 

K.M. (2003). Natural products as 

sources of new drugs over the period 

1981-2002. Journal of natural 

products, 66(7): 1022-1037. 

Norton, R. S. and Olivera, B. M. (2006). 

Conotoxins down under. Toxicon, 

48(7): 780-798. 

Oliver, A. P. H. and Nicholls, J. (1980). 

The Hamlyn guide to shells of the 

world, Hamlyn. 

Pasin, J. S. M., Ferreira, A. P. O., 

Saraiva, A. L. L., Ratzlaff, V., 

Andrighetto, R., Tomazetti, J., 

Avila, D.S., Alves, S.H., Rubin, 

M.A. and Ferreira, J. (2010). 

Diacerein decreases TNF-α and IL-

1β levels in peritoneal fluid and 

prevents Baker’s yeast-induced 

fever in young rats. Inflammation 

Research, 59(3): 189-196. 

Sakthivel, A. (1999). Biomedicinal 

activity of conus lentiginosus and 

Conus mutabilis from Mumbai 

coast. MF Sc [Dissertation]. 

Mumbai, India: Central Institute of 

Fisheries Education. 

Tian, M. and Row, K. (2011). Separation 

of four bioactive compounds from 

Herba artemisiae scopariae by 

HPLC with ionic liquid-based silica 

column. Journal of Analytical 

Chemistry, 66(6): 580-585. 

Twede, V.D., Miljanich, G., Olivera, 

B.M. and Bulaj, G. (2009). 

Neuroprotective and 

cardioprotective conopeptides: an 

emerging class of drug leads. 

Current opinion in drug discovery & 

Development, 12(2): 231. 

Walport, M. and Duff, G. (1993). Cells 

and mediators of inflammation. 

Oxford textbook of Rheumatology 

1: 285-295. 

Wang, C. and Chi, C. (2003). Conus 

peptides-a rich pharmaceutical 

treasure. Sheng wu hua xue yu 

sheng wu wu li xue bao Acta 

biochimica et biophysica Sinica, 

36(11): 713-723. 

Yoon, S.Y., Kwon, Y.B., Kim, H.W., 

Roh, D.H., Seo, H.S., Han, H.J., 

Lee, H.J., Beitz, A.J. and Lee, J. H. 

(2008). Bee venom injection 

produces a peripheral anti-

inflammatory effect by activation of 

a nitric oxide-dependent 

spinocoeruleus pathway. 

Neuroscience letters, 430(2): 163-

168. 

Zakaria, Z. A., Ghani, Z. D. F. A., Nor, 

R. N. S. R. M., Gopalan, H. K., 

Sulaiman, M. R., Jais, A. M. M., 

Somchit, M. N., Kader, A. A. and 

Ripin, J. (2008). Antinociceptive, 



Analgesic, Antipyretic, and Anti-Inflammatory Activities of Conus vexillum Venom 13 

anti-inflammatory, and antipyretic 

properties of an aqueous extract of 

Dicranopteris linearis leaves in 

experimental animal models. Journal 

of Natural Medicines, 62(2): 179-

187. 

Zhang, M.-M., Green, B.R., Catlin, P., 

Fiedler, B., Azam, L., Chadwick, A., 

Terlau, H., McArthur, J.R., French, 

R.J. and Gulyas, J. (2007). 

Structure/function characterization 

of μ-conotoxin KIIIA, an analgesic, 

nearly irreversible blocker of 

mammalian neuronal sodium 

channels. Journal of Biological 

Chemistry, 282(42): 30699-30706. 

Zheng, G., Zhang, Z., Dowell, C., Wala, 

E., Dwoskin, L.P., Holtman, J.R., 

McIntosh, J.M. and Crooks, P.A. 

(2011). Discovery of non-peptide, 

small molecule antagonists of α9α10 

nicotinic acetylcholine receptors as 

novel analgesics for the treatment of 

neuropathic and tonic inflammatory 

pain. Bioorganic & Medicinal 

Chemistry letters, 21(8): 2476-2479. 

 

ARABIC SUMMARY 

 

 

 التأثيرات المسكنة لأللم والخافضة للحرارة والمضادة لإلتهاب لسم القوقع المخروطي كونس فيكسيلم

 

نبيل صالح شوتر
1

زهور ابراهيم نبيل, 
1

محمد محمد عبد الدايم, 
2

محمد صالح الدين النجار, 
1

 

 جامعة قناة السويس, ومكلية العل, قسم علم الحيوان -1

 جامعة قناة السويس, كلية الطب البيطري, قسم الفارماكولوجي -2

 

يحتوي سم القواقع المخروطية على خليط متنوع من الببتيدات النشطة حيويا والتي يستخدمها هذا الجنس 

لمستقبالت والقنوات عن طريق االستهداف المحدد والدقيق ل, من القواقع البحرية في اإلفتراس أو الدفاع عن نفسه

وبالرغم ان هناك العديد من الدراسات التي أثبتت التأثيرات . األيونية على أسطح خاليا الحيوان المحقون بالسم

الدوائية العصبية لكثير من مكونات سموم حيوانات أخرى مثل العقارب والثعابين على العديد من نماذج حيوانات 

ومن هنا كان هدف البحث لدراسة , ماثلة على سموم القواقع المخروطيةإال أنه ال توجد دراسات م, التجارب

وقد تم . التأثير المسكن لأللم والخافض للحرارة والمضاد لإللتهابات لسم القوقع المخروطي كونس فيكسيلم

كجم  /مجم 2824و  48.4, خمس وعشر الجرعة النصف المميتة)استخدام جرعتين مختلفتين في هذه الدراسة 

تم دراسة تأثير السم . عن طريق حقنهما في التجويف البريتوني لحيوانات التجارب( وزن جسم على التوالي

المسكن للجهاز العصبي الطرفي والمركزي للفئران عن طريق تحفيز التقلصات البطنية بواسطة حمض الخليك 

التأثير الخافض للحرارة على الجرذان من بينما تم دراسة . على التوالي, وتجربة غمر الذيل في الماء الساخن

والتأثير المضاد لإللتهابات باستخدام , خالل تجربة بروار المحفزة لرفع درجة الحرارة بواسطة الخميرة

وقد أفضت النتائج بأن لسم القوقع تأثير مسكن لأللم ذو داللة . الكاريجنان المحفز لإلستسقاء في بطن قدم الجرذان

ى التقلصات البطنية والحس األلمي على ذيل الفئران المغمور بالماء الساخن عند مقارنته إحصائية معنوية عل

كما أثبتت النتائج بأن السم يملك تأثير ذو مغزى إحصائي معنوي كخافض للحرارة . بالمجموعات الضابطة

قوة ووضوحا عند وكانت تلك التأثيرات الدوائية أكثر . ومضاد لإللتهاب إذا ما قورن بالمجموعات الضابطة

ومن هذه الدراسة يمكن االستنتاج . استخدام خمس جرعة السم النصف المميتة وأقرب لتأثيرات األدوية المرجعية

بأن سم القوقع المخروطي كونس فيكسليم له تأثيرات مسكنة لآلالم وخافضة للحرارة ومضادة لإللتهابات على 

 .حيوانات التجارب

 

   
 

 

 


