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ABSTRACT

Background: The decoction of the roots of Salacia lehmbachi is used in traditional medicine for the treatment of
different diseases such as malaria pains diabetes and microbial infections.

Methods: Phytochemical screening and oral acute toxicity tests were carried out on the ethanol root extract of the plant.
Anti-nocicetive activity using acetic acid induced writhing and tail immersion method in mice, anti-inflammatory
activity using carrageenan induced paw oedema in rats and xylene induced ear oedema test in mice and antipyretic
activity using Brewer’s yeast and D-amphetamine induced pyrexia in rats were determined at 50 mg/kg, 100 mg/kg and
200 mg/kg doses of the root extract.

Results: The ethanol root extract contain alkaloids, saponins, tannins, flavonoids, terpenoids, steroids and cardiac
glycosides. The oral acute toxicity tests was found to be greater than 5000 mg/kg. The root extract and the standard
drug (Aspirin) significantly (p<0.05 and p<0.01) decreased the number of writhes caused by acetic acid. The extract
and morphine significantly (p<0.05 and p<0.01) prolonged reaction time in tail immersion model. The extract produced
significant (p<0.05 and p<0.01) dose dependent inhibition of oedema which was comparable to aspirin in carrageenan
induced paw oedema model. The root extract also demonstrated significant (p<0.05 and p<0.01) effect in xylene
induced mouse ear oedema test compared to dexamethasone. The extract significantly decreased high temperature in
both Brewer’s yeast and d-amphetamine induced pyrexia.

Conclusions: Findings show that S. lehmbachii may provide a good source of plant compounds with analgesic, anti-
inflammatory and antipyretic activities.

Keywords: Salacia lehmbachii, Analgesic, Anti-inflamatory, Antipyretic, Rats, Mice

INTRODUCTION disrupted physiological functions. Chemical mediators

released from injured tissue and migrating cells can induce
Inflammation which is a response to infection or injury is inflammation.* Non-steroidal anti-inflammatory drugs
characterized by pain, heat, swelling, redness and (NSAIDs), aspirin and opionates generally used for the

International Journal of Basic & Clinical Pharmacology | June 2021 | Vol 10 | Issue 6 Page 614



Akuodor GC et al. Int J Basic Clin Pharmacol. 2021 Jun;10(6):614-620

management of inflammatory conditions have not been
successful in all cases as a result of adverse effects such as
liver damage and ulcers.2® The strategy should therefore
be the search for clinically new and useful anti-
inflammatory agents which have negligible or no side
effects. It has been recorded that agents derived from
natural products are able to affect a wide range of
pathways involved in the inflammatory response,
including different inflammatory mediators like cytokines,
arachidonic acid metabolites, excitatory amino acids,
peptides and others.! Fever is due to the elevation of core
body temperature above normal.* Fever may be due to
infection, inflammation, or any tissue damage cdand
disease state. It arises as a secondary impact of infection,
malignancy or other diseased states."

Salacia lehmbachii Loes which belongs to the family
Celastraceae is used in traditional medicine for different
ailments. This plant is native to Nigeria, Cameroon,
Liberia, Senegal and Tanzania. Different studies showed
the antidiarrhoeal, antimicrobial and anti-ulcer effects of
both the leaves and the root of the plant.®” More so, anti-
cholinergic activity, anti-infertility and anti-hemorroid
effects, as well as antioxidant activity were studied.®!! The
objective of this study was to evaluate the anti-nociceptive,
anti-inflammatory and antipyretic activities of ethanol
extract of S. lehmbachii root bark in rats and mice.

METHODS
Plant collection

The roots of Salacia lehmbachii were harvested from a
farm land at Ukanafun local government area, Akwa Ibom
State, Nigeria. The plant was identified and authenticated
in the herbarium of the department of botany, University
of Calabar. The specimen with registration number 688
was deposited at botany department herbarium, University
of Calabar.

The roots were collected air-dried for fourteen days and
the size was reduced with mortar and pestle. The powdered
material was then subjected to extraction using soxhlet
extractor for 48 hours, and the filtrate was evaporated on
water bath at reduced temperature of 45°C to obtain a
brown solid residue.

Experimental animals

Male and female wistar rats and mice weighing 150-180 g
and 20-25 g respectively were obtained from the animal
house of the department of pharmacology and
therapeutics, University of Calabar. The animals were
allowed free access to standard feed and water ad libitum.
They were kept six each in clean separate cages with saw
dust as bedding, which was replaced every two days.

The study was conducted according to ethical guidelines
on laboratory animal use and care which is incompliance
with  University of Calabar Research  Policy

(ERN/025PA30617) and the authors of this manuscript
observed ethical issues. The National Institute of Health
Guide for the care and use of laboratory animals was also
adopted for this study.*?

Acute toxicity test

Acute toxicity testing of ethanol root bark of S. lehmbachii
extract was estimated in both rats and mice using modified
method in two phases.** The animals were deprived of
food overnight prior to administration of the extract. In
phase 1, three groups of three animals in each cage were
used. The root bark extract was orally administered
geometrically in increasing doses of 10 mg/kg, 100 mg/kg
and 1000 mg/kg respectively. The animals were then
monitored for first 4 hours for signs of toxicity and
mortality for 24 hours. When no lethality was observed,
phase 2 was introduced. In second phase, three groups of
one animal were intragastrically given the extract in
geometrically increasing doses of 1600 mg/Kkg,
2900 mg/kg and 5000 mg/kg respectively. The animals
were also observed for first 4 hour for physical signs of
toxicity and mortality for 24 hours.

Anti-nociceptive test
Acetic acid induced writhing in mice

The ethanol root bark extract was assessed for analgesic
activity using acetic acid-induced writhing method.**
Albino mice (20-25 g) of both sexes randomized into 5
different cages of 6 mice in each cage. Group 1 (drug free)
was given normal saline (20 ml/kg), the extract
(50 mg/kg, 100 mg/kg and 200 mg/kg) were administered
to group 2-4, respectively. The positive control received
(150 mg/kg) of acetyl salicylic acid (ASA).

After thirty minutes, intraperitoneal injection of acetic acid
(10 ml/kg, 0.7%) was administered to each mouse. They
were separately placed in a transparent cage for
observation. The writhing movements for each mouse was
counted for 30 minutes.

Tail immersion test

Pain latencies of the extract was measured according to the
methods.'>6 Albino mice of both sexes grouped into 5
cages with 6 mice per group were assayed. Group 1 was
treated with normal saline, groups 2-4 were treated with
different doses of the extracts (50 mg/kg, 100 mg/kg and
200 mg/kg. The last group 5 was treated with morphine (10
mg/kg). Thirty minutes after treatment, each mouse was
kept in a restrainer cage with the tail freely hanging inside
hot water of 50+£1°C temperature.

The results were recorded after tail withdrawal. Readings
were taken at 30, 60, 90 and 120 minutes interval. The
mice used were initially screened and those that did not
attempt to withdraw the tail in 10 seconds were not listed
for the study.
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Anti-inflammatory effect
Carrageenan induced paw oedema test

The carrageenan-induced paw oedema test as described by
was used with slight modification.!” Thirty wistar rats
grouped into five with six rats in each cage were used for
the experiment. Group 1 served as negative control (10
mL/kg distilled water), group 2 positive control (150
mg/kg aspirin), while groups 3, 4 and 5 were administered
50 mg/kg, 100 mg/kg and 200 mg/kg of the ethanol root
bark extract of S. lehmbachii respectively. Acute
inflammation was induced 30 min after treatment by
administration of 0.1 mL of 1% suspension of carrageenan
into the subplantar right hind paw of the rats. Assessment
of volume of oedema using plethysmometer was
implemented. Reading was first taken before treatment
and after 20 min intervals for 2 hours.

Xylene induced ear oedema method

This method as described by was adopted but with slight
modification.'® Mice were grouped into 5 with 6 animals
in each. The animals were orally treated with the root bar
extract in graded doses of 50 mg/kg, 100 mg/kg and
200 mg/kg. The negative control group was treated with
10 ml/kg of distilled water, while the positive control was
treated with 4 mg/kg of dexamethasone. Oedema was
induced in each mouse one hour after treatment with a drop
xylene into the inner surface of the right ear. Three hour
later, mice were sacrificed and both cut-off to equal size
and weighed. The mean difference between the right and
left ears were recorded as an indication of inflammation.

Antipyretic activity
Brewer's yeast induced pyrexia

The antipyretic activity was evaluated using Brewer's
yeast induced pyrexia in rats as described.?’ Fever was
induced by administering 20 ml/kg of 20% aqueous
suspension of Brewer's yeast in distilled water
subcutaneously 24 hours before treatment. Thirty wistar
rats of both sexes were divided into five groups, 1 and 2
served as negative control (distilled water 20 ml/kg) and
positive control (paracetamol 150 mg/kg), while groups 3,
4, and 5 received 50 mg/kg, 100 mg/kg, and 200 mg/kg of
the extract respectively. All drugs were administered
orally. Rectal temperatures were taken by the use of digital
thermometer (Mediklin, China) before yeast injection, 24
h after the injection, and at 1, 2, 3, 4 and 5 hours after drug
administration.

Amphetamine induced pyrexia in mice

The study was in accordance to Okokon et al protocol, with
little modification.?* The initial temperatures of rats
recruited for this study were taken. The animals were
grouped and each rat was administered with 5 mg/g of D-
amphetamine intraperitonealy to induce pyrexia. Twenty-
four hours after, the rectal temperature of each rat was

checked to confirm increase in temperature and animals
showing increase in temperature of less than 0.6°C were
not recruited for the study. Thereafter, animas were treated
with graded doses of the root extract (50 mg/kg, 100 mg/kg
and 200 mg/kg) were administered orally to three groups
of wistar rat, while distilled water (20 ml/kg) and
150 mg/kg of paracetamol were administered to the
remaining two groups (drug free and standard drug). The
rectal temperature of each rat was then observed at interval
of 1 hour for 5 hours.

Statistical analysis

Results are presented as meanzstandard error of mean
(SEM) and analyzed with statistical package for social
sciences (SPSS version 20) using one-way analysis of
variance (ANOVA) followed by Dunnett’s post hoc test.
Difference in the mean p<0.05) was statistically
considered significant.

RESULTS
Phytochemical analysis

The phytochemical screening of S. lehmbschii ethanol root
extract revealed the presence of alkaloids, saponins,
tannins, flavonoids, terpenoids, steroids, cardiac
glycosides, resins and balsam as reported by Akuodor
et al.??

Acute toxicity studies

There was no observed changes, mortality or signs of
toxicity 72 hours after administration of the ethanol root
extract. The animals were all healthy and active
throughout the study. Hence, the median lethal dose (LDsp)
was found to be greater than 5000 mg/kg.

Anti-nociceptive studies

The root extract of S. lehmbachii significantly and dose
dependently decreased the number of acetic-acid induced
writhes at p<0.05 and p<0.01. The observed effects of the
extract at 200 mg/kg was higher than that of 50 mg/kg and
100 mg/kg. This effect was comparable to that of the
standard drug (Table 1).

Table 1: Effect of ethanol extract of S. lehmbachii root
bark on acetic acid-induced writhing in mice.

Treatment Dose Mean_ no. Inhibiti-
mg/kg of writhes on (%
Distilled water 20 ml/kg  23.33%4.93 -
50 9.00+1.38  61°
S. lehmbachii 100 5.33+1.11  77°
200 3.50£0.72  85°

Aspirin 150 3.00+0.52 87°
Results are mean+SEM; (n=6), 3P<0.05, PP<0.01 compared to
control.
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Table 2: Effect of ethanol extract of S. lehmbachii root bark on tail immersion in mice time interval (min).

\ Pre-treatment

After-treatment

Treatment Dose mg/kg 0 30 60 90 120
50 6.50+0.43 8.50+0.50 10.83+0.83 11.67£0.71  13.17+0.60?
Iséhmbachii 100 7.50+0.76 9.33+0.76 11.83+0.70 13.50+0.56  15.00+0.68?
200 8.00+0.52 10.17+0.79 12.50+0.88 14.67+0.56  17.50+0.34°
Morphine 10 7.50+0.62 17.50£0.72 19.17+0.60 21.1740.87  23.33+0.95°

Results are mean+SEM; (n=6) 3P<0.05, °P<0.01 compared to control

Table 3: Effect of ethanol extract of S. lehmbachii root bark on carrageenan induced paw oedema in rats.

Paw oedema (hours

Treatment Dose (mg/kg) O 0.5 2 3 4 5
v[\):tté:r'ed 20 ml/kg 1.24+0.02 164+0.01 1.72+0.02 1.79+0.02 1.86£0.02 1.93+0.0 2.010.02
. 50 1.22+40.03 1.60£0.02 153+0.03 1.46+0.02 1.38+0.03 1.31+0.02* 1.20+0.02°
Phmbachii 100 1.24+0.02 1.63+0.01 1.5620.02 1.48+0.02 1.30+0.03 1.24#0.02 1.18+0.02?
200 1.18+0.03 157+0.03 1.49+0.03 1.38+0.02 1.30+0.04 121+0.03 1.15+0.03"
Aspirin 150 1.17+0.04 1.61+0.02 1.49+0.02 1.39+0.03 1.30+0.03 1.22+0.03 1.12+0.03°

*Results are mean+ SEM; (N=6) 2P<0.05, °P<0.01 compared to control

Table 4: Effect of ethanol extract of S. lehmbachii root bark on xylene-induced ear oedema in mice.

Treatment Weight of ear

Left ear

Inhibition (%)

Right ear

Increase in weight

Distilled water 20 ml/kg 0.065+0.00 0.300+0.00 0.020+0.00 -
50 0.052+0.00 0.030+0.00 0.020+0.00 512

S. lehmbachii 100 0.040+0.00 0.028+0.00 0.016+0.00 632
200 0.030+0.00 0.018+0.00 0.008+0.00 83"

Dexamethazone 4 0.025+0.00 0.015+0.00 0.007+0.00 85b

Results are mean+ SEM; (N=6) 3P<0.05, ®P<0.01 compared to control

The ethanol root extract of S. lehmbachii significantly at
p<0.05 and p<0.01) reduced the thermal stimuli in mice.
In this test, dose dependent reduction was produced by the
extract. However, morphine (reference drug), showed
stronger protection (Table 2).

Anti-inflammatory studies

The anti-inflammatory activity of S. lehmbachii ethanol
root extract was observed to be dose dependent. There was
significant activity at p<0.05 with 50 mg/kg and 100
mg/kg doses of the extract, whereas the highest dose of the
extract (200 mg/kg) had p<0.01 significant activity. The
reference drug (ASA) had more activity in this study
(Table 3). The anti-inflammatory activity began at 1 hour
after administration of drug and lasted for 5 hours before
completely vanishing.

The anti-inflammatory effect of S. lehmbachii ethanol root
extract against xylene induced ear oedema in mice is

shown in Table 4. The extract exhibited significant and
dose dependent activity reduction of oedema at p<0.05 and
p<0.01 with the highest dose of the extract comparable to
the standard drug, dexamethasone.

Antipyretic studies

Table 5 shows the antipyretic effect of the ethanol root
extract of S. lehmbachii determined using Brewer’s yeast
induced pyrexia in rats. The extract exerted significant and
dose dependent antipyretic action at p<0.05, whereas the
standard drug showed significant antipyretic activity at
p<0.01.

The results of the effect of ethanol root bark extract of
S. lehmbachii against D-amphetamine induced pyrexia is
shown in Table 6. There was a progressive dose dependent
reduction at p<0.05 in the temperature of rats treated with
the ethanol extract. The effect of the extract was less than
the standard drug, acetylsalicylic acid (ASA).
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Table 5: Effect of ethanol extract of S. eahmbachii root bark against yeast induced pyrexia in rats (hours).

Treat Dose (0]
-ment  (mg/kg
Distilled water
20 35.3740.05 37.52+0.04 37.80+0.02 37.63+0.02 37.42+0.02 37.29+0.02 37.30+0.03
ml/kg
S. lehmbachii
50 35.26+0.03 37.25+0.03 36.41+0.01 36.20+0.02 35.62+0.03 35.37+0.03  35.24+0.022
100 35.25+0.02 37.2740.02 36.50+0.03 36.22+0.01 35.61+0.02 35.36+0.03 35.22+0.03%
200 35.23+0.02 37.30+0.02 36.47+0.02 36.15+0.01 35.55+0.03 35.30+0.02 35.10+0.03%
Aspirin
150 35.22+0.00 36.79+0.02 35.69+0.04 35.43+0.02 35.40+0.01 34.60+0.02 34.30+0.03°

Results are mean+SEM; (N=6) 2P<0.05, "P<0.01 compared to control.

Table 6: Effect of ethanol root bark extract of S. lehmbachii on de-amphetamine induced pyrexia in rats (hours).

\?V:tté'r'ed 20ml  35.25+0.04 37.39+0.04 37.61+0.04 37.67+0.02 37.4620.05 37.26+0.03 37.70+0.03
50 35.27+0.04 37.29+0.02 36.43+0.03 36.23+0.03 35.51+0.02 35.30+0.02 35.25+0.02
S. lehmbachii 100 35.20+0.03 37.30+0.02 36.40+0.02 36.23+0.02 35.52+0.02 35.31+0.02 35.23+0.03
200 35.24+0.02 37.30+0.02 36.33+0.02 36.20+0.03 35.48+0.02 35.26+0.02 35.21+0.01°
Paracetamol 150 35.25+0.03 37.31+0.02 36.39+0.03 36.22+0.03 35.49+0.01 35.31+0.01 34.17+0.01°

Results are mean+SEM; (N=6) 2P<0.05, °P<0.01 compared to control

DISCUSSION

This study was carried out to establish the potential
pharmacological properties of ethanol extract of
S. lehmbachii based on claims of its use in herbal
medicine. The findings of the present study reveal that
S. lehmbachii (ethanol extract) at doses employed
exhibited anti-nociceptive effects against chemical pains
(writhing) induced by acetic acid.?® This chemical is
popular for evaluating anti-nociceptive properties of plant
extracts and drugs.?* Another report revealed that the
response of mice to acetic acid is a fast and trusted method
to test peripheral anti-nociceptive effect of herbal drugs.?®

In the present work, the extracts of S. lehmbachii and
acetylsalicylic acid (aspirin) inhibited acetic acid induced
writhing. The results shows the extract has peripheral anti-
nociceptive properties which suggest the action may be
directed via inhibition of local peritoneal receptors.?
However, irrespective of whether the model evaluates
peripheral anti-nociceptive action only or non-specific, the
results validates the usefulness of this plant as an analgesic
in Nigeria. The injection of acetic acid is reported to induce
the release of mediators of pain such as prostaglandins and
other cyclokinase.?”?® This suggests that the extracts of
S. lehmbachii acted by inhibiting the actions of
cycloxygenase which is said to be responsible for
producing prostaglandins from arachidonic acids.?® The
analgesic effects produced by the extract of the test plant
(S. lehmbachii root bark) validate their use in traditional
medical practice as analgesics.

In order to confirm the analgesic activity of the extract,
centrally acting model of analgesia (tail immersion) was
carried out. This method of analgesic assay which is used
to indicate the involvement of central analgesic
mechanism is believed to involve spinal reflex.? It has
been reported that centrally acting agents such as
morphine, possess this activity in both types of study,
whereas peripherally acting agents lie acetylsalicylic acid
have been reported to exert anti-nociceptive action only in
the writhing test.3® Most importantly, the action of
acetylsalicylic acid in writhing assay only could be linked
with its ability to directly inhibit prostaglandin activity or
indirectly inhibit prostaglandin secretion by inhibition of
cyclo-oxygenase activity.3! The importance activity in tail
immersion test shows involvement of central analgesic
mechanism.

Carrageenan induced paw oedema is a suitable way of
testing anti-inflammatory agents and this has widely been
used for screening anti-oedematous action of natural
products.®>  This  process of testing acute
inflammation potency is a highly sensitive tool.** The
development of oedema depend on the presence of
bradykinin and polymorphonuclear leucocytes with pro-
inflammatory factor such as prostaglandins.®* The root
extract of S. lenmbachii may not have activity on the early
phase of inflammation, hence may act by inhibiting the
release of prostaglandins. Nonsteroidal anti-inflammatory
agents like aspirin, may not inhibit the initial phase of
edema induced by carrageenan whereas the second
accelerating phase can be antagonized by the drug.®
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Xylene causes irritation in mouse ear leading to
accumulation of fluid and oedema and increase in
myeloperoxidase enzymatic activity.®®  Suppression of
this response may suggest antiphlogistic activity.?® The
ethanol extract of S. lehmbachii root exerted significant
inhibition of ear oedema in mice. This activity suggests the
inhibition of phospholipase A, which is involved in the
pathophysiology of inflammation due to xylene.*’
However, dexamethasone used as the reference drug
exhibited significant decrease in the ear weight of positive
control rats which indicate an inhibition of PLA,.

Antipyretic agents have been shown to antagonize cyclo-
oxygenase activity via increase in prostaglandin E; thereby
suppressing high temperature.® Rise in temperature may
be caused by damaged tissue, infections, and other
diseases. This process will give rise to mediators
(interleukins etc.), which progresses to prostaglandin E;
formation with increase body temperature.®® The extracts
reduced rats’ anal temperature. The observed effect was
similar to that of aspirin. The ethanol root extract of
S. lehmbachii could bring fever to a control by getting rid
of inflammatory symptoms at both peripheral and nervous
system thermoregulator zones. They could bring down
pyrogenic  secreting  cytokines  while  reducing
prostaglandin E; synthesis from cyclooxygenase probably
through the mechanism reputed for paracetamol.*°

The therapeutic potentials of medicinal plants are mostly
attributed to the combination of secondary metabolites.
Flavonoids have been reported to target prostaglandins
involved in late phase of acute inflammation and pain and
they have therefore been associated with anti-nociceptive,
anti-inflammatory ~ and  antipyretic  activities.*
Therefore, it is not surprising to have seen these activities
in the root extract. The LDso result obtained showed the
relative safety of the herbal agent as no death was recoded.

CONCLUSION

The results of present study show that the ethanol root of
S. lehmbachii possess anti-nociceptive, anti-inflammatory
and antipyretic activities, thus confirming the folklore uses
of the plant for the treatment of different diseases.
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