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Abstract

Traditional medicine still plays an important role in managing infections especially in Africa. Extracts of Conyza
floribunda Kunth are used to treat sore throat, ringworm and other skin related infections, toothache and to stop
bleeding from injuries. Extracts from the plant have been reported to exhibit antibacterial and antifungal activities.
Previous phytochemical studies on the plant yielded terpenoid, sterols and flavonoids. The aim of the present study
was to determine the analgesic activity Conyza floribunda extracts. Methanol, DCM and n-hexane extracts of the
plant were subjects to toxicity, hot plate latency and acetic acid induced-writhing tests using Swiss Albino Mice.
The plant extract showed analgesic activity in both hot plate latency and acetic acid induced-writhing tests. The
extracts significantly increased the response time in the animals compared to the negative control. In the hot plate
latency test, the analgesic activity of the extracts and that of morphine rose over time to peak at 90 minutes and
then decreased afterwards. In the acetic acid-induces writhing test, administration of the plant extracts significantly
reduced the number of abdominal contractions compared to the negative control. The percentage inhibitions of
abdominal contractions were 67.2, 46.5 and 39.4 for methanol, DCM and n-hexane extracts respectively. The
findings from this study have confirmed the folkloric information that extracts from C. floribunda have analgesic
properties. We therefore recommend the extracts from the plant for use in pain management. Further studies should
be carried out to isolate and characterize the analgesic principles from the plant.
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1. Introduction

Traditional medicine still plays an important role in meeting the primary healthcare needs of a large proportion of
population in Africa (WHO, 2014; Jeruto et al. 2017; Opiyo 2021; Opiyo et al. 2021). Previous studies have shown
the potential of plants extracts in managing infections as well as in controlling pests (Ochieng et al. 2013; Ochung’
etal 2015,2018; Makenzi et al. 2019a, 2019b; Opiyo 2020a, 2020b, 2020c¢). Plants have been reported to produce
secondary metabolites some of which are active against infectious pathogens (Manguro et al. 2010a, 2010b;
Njoroge and Opiyo, 2019a, 2019b, Ndirangu et al. 2020, 2020b). Synthetic anti-infective drugs are currently
available in the market. However, continued search for novel bioactive compounds is unavoidable as most of the
currently available drugs have demonstrated limitations in terms of side effects and drug resistance (WHO 2014).
In recent years, many researchers have focused on authenticating the efficacy of medicinal plant extracts through
in-vivo and in-vitro experiments (Opiyo 2011, 2019; Opiyo et al. 2015, 2017; Ochieng et al. 2017; Kuria and
Opiyo 2020). Such studies have resulted in to the identification of important biologically active terpenoids,
alkaloids, steroids, flavonoids and quinones (Manguro et al. 2009; Opiyo et al. 2011a, 2011b). The bioactive
compounds derived from natural origin represent an important source of drugs in the process of developing new
pharmacologically active compounds. The genus Conyza (Asteraceae) comprises of about fifty species, which are
mainly found in tropical and subtropical regions (Agnew and Agnew 1994). Extracts from Conyza species are
traditionally used to treat a wide range of infections (Kokwaro 2009; Shah et al. 2013; Viteri et al. 2020). Extracts
from Conyza floribunda have been reported to exhibit antibacterial and antifungal activities (Opiyo et al. 2010a,
2010b, 2010c; Kowero et al. 2018). Previous phytochemical studies on the plant yielded terpeneoids, sterols and
flavonoids (Opiyo et al. 2009, 2010a). Studies on other Conyza species have led to the isolation of secondary
metabolites with antimicrobial, anti-inflammatory, antitumor and antioxidants activities (Shah et al. 2013,
Aiyelaagbe et al. 2016; Viteri et al. 2020). The present study reports the analgesic activity of n-hexane,
dichloromethane and MeOH extracts of Conyza floribunda.

2. Materials and Methods

2.1 Collection of Plant Material and Solvent Extraction

Conyza floribunda whole plant was collected from uncultivated farms in Maseno. The plant specimen was
authenticated at the National Museum of Kenya, where a voucher specimen (2005/06/01/SAO/CHEMMK) was
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deposited. The whole plant was dried under the shade and reduced to powder using a hand mill. One kg of the
powdered plant material was sequentially extracted with n-hexane, dichloromethane and methanol by soaking in
the solvent for seven days with occasional shaking. The mixture was thereafter filtered and concentrated in-vacuo
to afford 18, 24 and 35 g of n-hexane, dichloromethane and methanol extracts respectively.

2.2 Test Animals

Swiss albino mice (age: 4-5 weeks old, weight: 19-25 g) of either sex were used in the study. Animals were kept
in cages in standard temperature-regulated rooms with air-cooling and 12 hours light and dark cycle and had free
access to water and standard laboratory diet. They were allowed to acclimatize to the laboratory conditions and
trained to adapt to restrainer for a period of one week before the experiments were conducted. Food was withdrawn
12 hours prior to drug administration until the completion of the study (Santenna et al. 2019). All experiments
were conducted in accordance with animal use ethics as accepted internationally (C.1.O.M.S, 1985).

2.3 Toxicity test

Toxicity test was done according to Fyad et al. (2020). Ten batches of six (6) mice were used for testing the
aqueous extract of C. floribunda. Doses of 50, 100 and 150 mg/kg of the extract were administered
intraperitoneally (i.p) to the test animals. The control batch was administered with normal saline at the rate of 10
ml per kg body weight. The animals were then observed for 2 hours to record immediate signs and behavior
following intoxication, and monitored against the control group. After the 2 hours, the mice were given food and
water, followed by two observation periods (one for 24 hours and one for 48 hours).

2.4 Hot plate latency test

The method of Lanhers ef al. (1992) and Williamson et al. (1996) was used. Mice were placed on a hot plate
maintained at temperature of 50+1° C. The time taken for either paw licking or jumping (pain reaction time) by
each mouse was recorded. Mice that showed initial nociceptive response within 20 seconds were selected and used
for the study. The mice were then divided into 5 groups of 6 mice per group. Group I served as negative control
and received 10 ml per kg per oral (p.o) of 0.8% normal saline water which also doubled as a vehicle. Groups II,
III and IV received 100 mg/kg (p.o) of n-hexane, DCM and MeOH extracts respectively. Group V received
Morphine 0.5 mg per kg (subcutaneous, s.c) to act as positive control. Latency was recorded after 30, 60, 90 and
120 min following oral administration of extracts (100 mg/kg), normal saline (10 ml/kg) and subcutaneous
administration of morphine (0.5 mg/kg). A post-treatment cut off time of 30 s was used to avoid paw tissue damage
(Sheikh et al, 2016).

2.5 Acetic acid-induced writhing test

The test was conducted as described by Koster et al. (1959) with some modifications. Swiss albino mice fasted
overnight were divided into 5 groups of 6 mice each. The first group served as a negative control and was received
10ml/kg i.p normal saline. Groups II, I1I, and IV received 100 mg/kg (p.o) of n-hexane, DCM and MeOH extracts
respectively. Group V was received diclofenac 10 mg/kg body weight (p.o) to act as positive control. Sixty minutes
later, each mouse was injected with acetic acid (0.6%, v/v in normal saline, 10 mL/kg, i.p). The number of
abdominal construction for each mouse was counted five minutes after injection of acetic acid for a period of 20
minutes. Percentage inhibition of writhing was calculated using the formula below.

Number of writhes (control) - Number of writhes (treatment) + 100

Number of writhes (control}

The results of the experiments were expressed as mean £ SD (n=6). Data obtained from the experiments
were subjected to analysis of variance (ANOVA) and means were separated by least significant difference (LSD)
at five percent significant level.

3. Results and Discussion

3.1 Toxicity effect of extracts

Signs of change, intoxication and sudden death in the test animals were monitored for 2 hours after administration
(i.p) of the plant extracts and the control. The mice were observed further at 24 and 48 hours to determine the
delayed effects of administering the doses of the test extract of C. floribunda and the results were as recorded in
Table 1. The results show that doses of the plant extracts of 50, 100 and 150 mg per kg body weight did not cause
any noticeable hypoactivity, drowsiness or tachycardia the mice. Furthermore, no mortality was observed during
the duration of the test. This showed that the extracts were safe to the mice.
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Table 1. Results of toxicity test of Conyza floribunda extracts

Treatment Dose (mg/kg) Symptoms Mortality
Hypoactivity Drowsiness | Tachycardia

0.8% normal saline 10 - - - 0
n-Hexane extract 50 - - - 0
n-Hexane extract 100 - - - 0
n-Hexane extract 150 - - - 0
DCM extract 50 - - - 0
DCM extract 100 - - - 0
DCM extract 150 - - - 0
MeOH extract 50 - - - 0
MeOH extract 100 - - - 0
MeOH extract 150 - - - 0

- : No sign; + : High sign

3.2 Hot Plate Test

Results from the hot plate test show that C. floribunda extracts at a concentration of 100 mg/kg body weight
significantly increased the response time in the animals at a time dependent manner (Table 2). The pretreatment
latency of the plant extracts (100 mg/Kg) were comparable to that of morphine (3.2 + 0.14) at the zero minute
indicating that the extracts were more or less as effective as the standard analgesic drug used. The analgesic effect
of the test materials and that of morphine rose over time to peak at 90 minutes and then decreased afterwards.
Methanol extract was the most effective followed by DCM and n-hexane extracts and showed latency of 15.7, 13.2
and 10.4 sec respectively at 90 minutes. However, the analgesic effect of the plant extracts was significantly
(p<0.05) lower than those produced by morphine in the same tests at 30, 60, 90 and 120 minutes.

3.3 Effect of C. floribunda extracts on acetic acid-induced writhing

The analgesic effect of C. floribunda extracts was also tested using the acetic acid-induced writhing method (Table
2). The control group which received normal saline showed abdominal contraction after injected with acetic acid.
The average number of abdominal contraction in the control group was 68.2 = 2.2, with a percentage inhibition of
zero (0) in duration of 20 minutes. Administration of the plant extracts at a dose of 100 mg/kg body weight
significantly reduced the number of abdominal contractions compared to the negative control. Methanol extract
was significantly more effective followed by DCM and n-hexane extracts in that order. The percentage inhibitions
were 67.2, 46.5 and 39.4 for methanol, DCM and n-hexane extracts respectively and were significantly lower than
percentage inhibitions exhibited by diclofenac which was used as a positive control.

The two methods (hot plate and acetic acid-induced writhing) used in this study show that C. floribunda
extracts have analgesic activity. The results are in agreement with previous studies which also showed that extracts
from Conyza species have analgesic activity (Asongalem et al. 2004; Ovalle-Magallanes et al. 2015; Ishfaq et al.
2018). However, this is the first report on the analgesic activity of C. floribunda. The toxicity test gave negative
results thus indication that the extracts are not toxic. In both tests, the effectiveness of the extracts in the analgesic
tests were in the order of methanol > DCM > n-hexane, which suggests that the analgesic principles in the plant
are polar and therefore could be extracted using polar solvents. In traditional medicine, water which is a polar
solvent is used as the extraction solvent.
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Table 2. Effects of extracts on hot plate-induced pain and acetic acid-induced writhing in mice

Pre-treatment Post- treat  lat (sec) Total no. %
latency (sec) ost- treatment fatency (sec of writhes | Inhibition
Treatment 0 min 30min | 60 min | 90 min | 120 min
Vehicle (0.8% 34 3.6+ 3.7+ 3.7+
normal saline) 3.2£0.10 +0.13 0.11 0.10 0.16 682%2.2 0.0
n-Hexane extract 4.8+ 13.6 + 10.4 + 6.4+
(100 mg/kg) 3.1£0.15 0.12 0.16 0.14 0.23 413+18 394
DCM extract (100 6.9+ 16.4 13.2+ 7.6 £
me/ke) 33+0.11 0.28 0.13 015 011 35.1+2.1 46.5
MeOH extract (100 6.1+ 14.3 15.7+ 8.5+
mg/ke) 3.6+0.10 0.12 1001 0.22 021 22.4+1.1 67.2
Morphine (0.5 8.1+ 243+ | 272+ 163+
mg/kg) 3.2£0.14 0.16 0.16 0.17 0.15 NT
Diclofenac (10 NT NT NT NT NT 12.7+1.3 81.4
mg/kg)
LSD, P<0.05 0.2

Values are mean = SD (n=6); NT=Not tested

Conclusion

The findings from this study have confirmed the folkloric information that extracts from C. floribunda have
analgesic properties. Use of plant extracts to treat infections is more preferred especially in rural set up in Africa
since plant extracts are readily available and renewable, and chances of insects developing resistance are
negligible.

We therefore recommend the continued use of the plant in pain management. Further studies should be carried out
to isolate and characterize the bioactive principles from the plant.
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