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Abstract

Background: Despite being beneficial, conventional Non-steroidal anti-
inflammatory, anti-nociceptive drugs triggers serious adverse side effects
associated with their usage as synthetic compounds which include heart
attack, gastric ulcers, and liver and kidney diseases. Hence the necessity
to continue investigating in natural product as alternatives. However the
possible toxicity of natural products must be tested before being used in
the market. Although Launaea cornuta ( LC ) has been used traditionally
to pain and inflammation and other oxidative-stress-related syndromes;
however,Its analgesic, anti-inflammatory efficacy including its toxicity
has not been extensively investigated and validated, prompting this study

Methods: The methanolic extract of Lettuce cornuta leaves (LC ) was
generated through extraction with methanol using Soxhlet extractor
apparatus. The phytochemical screening of the extract was conducted
according to methods describe by Trease a Evans. Acute oral toxicity and
sub-acute toxicity of the extract was examined in rats. In the sub-acute
toxicity study lasting (28 days), the animals were divided into three groups
(5 rats): control, low-dose group (food supplemented with 250 mg/kg of
the LC extract), and high-dose group (500 mg/kg of LC extract). While the
formalin test was used to test the analgesic anti-inflammatory activity of
LC extract.

Results. The phytochemical screening of the extract showed presence
of phenols, alkaloids, flavonoids, glycosides. In acute toxicity study the
extract was safe and did not cause any clinical signs of acute oral toxicity
in rat all doses and no mortality was observed (LD50 > 5000 mg/kg BW)
however in sub-acute toxicity study despite no mortality was observed the
histo-pathological examination of the kidney as vital organs showed mild
lesion in the higher dose group. Moreover, the extract significantly showed
analgesic anti-inflammatory potential in a dose-dependent manner, in
formalin test compared with respective controls group (p<0.05).

Conclusion: The extract dose of 500 mg/kgbw had higher potency than
the standard drug tramadol. Some of these phytochemicals like flavonoids
are antioxidant- and anti-inflammatory-associated phytochemicals and
were likely responsible for the reported pharmacologic efficacy further
empirical studies are needed to determine and characterize the extract’s
specific analgesic anti-inflammatory compounds, specific mechanisms of
action, and complete toxicity profiles.
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Background

In Africa and the Western World, the use of traditional
medicine is on the rise The World Health Organization
(WHO) has reported that between 70% and 95% of
individuals in developing countries use traditional
medicine also known as “complementary”, “alternative”, or
“nonconventional” medicines for disease management [1].
Traditionally several plants including Launaea cornuta have
been used to cure diseases such as diseases associated with
pain and inflammation enough evidence on their toxicity
and pharmacological properties are still lacking . Launaea
cornuta Hochst (Ex Oliv. and Hiern.) is a small, erect herb
of the Asteraceae (Compositaec) commonly known as the
‘bitter lettuce’ and grows up to 1.5 Metres above the ground.
The plant is indigenous to many African countries including
Zimbabwe. It is referred to as “Mchunga” in Swahili,
Nyamagogo in Shona. It is used to treat gonorrhoea, typhoid,
and inflammatory diseases including enlarged testicles,
earaches, stomach-aches, chronic joint problems, diabetes,
hypertension, and memory loss. Past studies have shown
that this plant is highly effective in reducing inflammation
and free radicals, and it also contains antioxidant phyto-
compounds that may improve cognitive function [2]. This
research aim to offer an alternative to conventional analgesic
anti-inflammatory agents, and evaluate the toxicity profile
of Launaea cornuta highlighting the potential of natural
herbs in promoting health Hence this study evaluated the
Phytochemical constituent of the LC extract, its acute and
subacute toxicity profile of the extract as well as its therapeutic
dosage in achieving its analgesic and anti- inflammatory
activities.

Methodology
Collection of the plant materials

The plants were haversteed in the Karoi forest in
Zimbabwe .Karoi is a town in Zimbabwe. Karoi is located
in Karoi District, Mashonaland West Province, in central
northern Zimbabwe. It is located approximately 85 kilometres,
by road, northwest of Chinhoyi. The collection took place
around april 2025 and thier identification and autnetification
were done at Harare national herbarium Zimbabwe, below is
pictorial images of Letuce cornuata plant collected.

Preparation of the extract

The extraction was carried out at the Department of
biomedical and laboratory sciences Africa University. The
leaves of the plant were dried under shade for five days,
then pounded and grounded into a fine powder using mortar
and pestle. Powdered sample (250 g) of Lettuce. cornuta
was dissolved in 1000 ml of methanol and macerated for 48
hours decanted, filtered (Whatman No. 1 filter paper; vacuum
pump), separately which was evaporated to dryness in an oven
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at 40°C and kept in a sealed container at 4°C in a refrigerator
until use. The percentage (%) yield was calculated using
the formula (Eq. 1) stipulated by Truong et al.: An air-tight
sealed universal glass bottle containing the extract was stored
in a refrigerator (4°C) awaiting bioassays.

Wt of the extractx100  33gx100

= =13.2%
Wt of the macerated sample 250g

Percentage Yield =
Wt = Weight in grams
Acute Toxicity Study

Acute toxicity study was conducted by Lorke's method
this method has two phases which are phases 1 and 2
respectively to get LD50 of the methanolic extract of lettuce
cornuta (LC) in rats.

Phase 1

This phase requires nine animals. The nine animals are
divided into three groups of three animals each. Each group
of animals are administered different doses (10, 100 and 1000
mg/kg) of the methanolic extract of lettuce cornuta (LC). The
animals are placed under observation for 24 hours to monitor
their behavior as well as if mortality occur.

Phase 2

This phase involves the use of three animals, which are
distributed into three groups of one animal each. The animals
were administered higher doses (1600, 2900 and 5000 mg/
kg) of the methanolic extract of lettuce cornuta (LC) and then
observed for 24 hours for behavior as well as mortality.[3]

The LD50 is calculated as the square root of the product
of the lowest lethal dose and the highest non-lethal dose, i.e.
the geometric mean of the consecutive doses in which 0 and
100% survival rates were recorded.

Then the LD, is calculated by the formula:
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LD, = Y (D % Dygy)
D, = Highest dose that gave no mortality,

D,,, = Lowest dose that produced mortality.
Sub-acute toxicity study

The experiment was performed following OECD guideline
number 407 12 rats were randomly divided into three groups
of 4. The control group received the usual food for 28 days.
The second group received the food supplemented with the
methanolic extract of lettuce cornuta (LC) at a dose of 250
mg/kg/day.

The third group received the food supplemented with
500 mg/kg/day of the product for 28 days. During the
experiment, animals were monitored for behavioral signs
of toxicity as mentioned above. At the end of the study, the
animals were fasted and euthanized after deep anesthesia,
using chlorehydrate at a dose of 400mg/kg body weight
intra peritoneal (IP) and the kidney was removed and fixed
in formalin and subjected to routine processing (dehydration,
embedding in paraffin, preparing 5 pm sections) for
staining with Haematoxylin and eosin and histopathological
examination

Phytochemical screening

The methanolic extract of lettuce cornuta ( LC) leaves
was subjected to preliminary phytochemical screening tests
for the presence of carbohydrate, flavonoids, alkaloids,
saponins, tannins, and glycosides according to the method
described by Trease and Evans (1983).

1. Test for Alkaloids

a) Dragendroff’s Test: About 0.2 g of the extracts was warned
with 2% H2S04 for two minutes. It was filtered and few
drops of Dragendroff’s reagent were added. Orange red
precipitate indicates the presence of alkaloids[4]

b) Mayer’s test: To a few ml of filtrate, a few drops of Mayer’s
reagent were added by the side of the tube. A creamy
white precipitate indicates the presence of alkaloids [3].

2. Test for Flavonoid

a) Alkaline reagent test: Extract was treated with 10% NaOH
solution; formation of intense yellow color indicates
presence of Flavonoid.

b) NH4OH test: 3 ml of extract was 10 % NH4OH solution
development of yellow fluorescence indicates a positive
test.

¢) Mg turning test: Extract was treated with Mg turning and
add conc. HCI to this solution add 5ml of 95 % ethanol,
formation of crimson red colour indicates Flavonoid.

d) Zn test: 2 ml extract was treated with Zn dust and conc.

HCI development of red colour indicates presence of
Flavonoid [6]

3. Test for Phenolic compounds

The extract (500 mg) was dissolved in 5 ml of distilled
water. To this, few drops of neutral 5% ferric chloride solution
were added. A dark green color indicated the presence of
phenolic compounds [7].

4. Test for glycoside

Glycosides are compounds which upon hydrolysis give
rise to one or more sugars (glycones) and a compound which
is not a sugar (aglycone or genuine). To the solution of the
extract in glacial acetic acid, few drops of ferric chloride and
concentrated sulphuric acid are added, and observed for a
reddish brown coloration at the junction of two layers and the
bluish green color in the upper layer. [8].

5. Test for tannins

To 0.5 ml of extract solution 1ml of water and 1- 2 drops of
ferric chloride solution were added. Blue color was observed
for Gallic tannins and green black for catecholic tannins [9].

Evaluation of analgesic and anti-inflammatory
activity of the extract

Formalin test was be used to evaluate analgesic and
anti-inflammatory activities, this has been proven effective
in evaluating both anti-inflammatory and analgesic activity
in various studies,In the first phase of formalin test (early,
acute phase) which begins immediately (0—5 min) after
administration of formalin and coincide with neurogenic pain,
and the second phase (late, tonic phase) usually beginning
15 min after formalin administration and it indicates
inflammatory pain, LC . Formalin nociception is associated
with tissue injury and is therefore believed to more closely
resemble clinical pain when compared to other tests that
use mechanical or thermal stimuli[10] [Tanko Mahamane
Salissou, Maibouge, et al_[11].In this test, the nociceptive
response was in two distinct phases involving different
mechanisms. The first phase (neurogenic pain) which began
immediately after formalin injection resulted from the direct
chemical stimulation of myelinated and un-myelinated
nociceptive afferent fibers, mainly C fibers [12]. The second
phase noted 20 - 30 min after formalin injection resulted
from the release of inflammatory mediators in the peripheral
tissues as well as facilitation of synaptic transmission at the
spinal level[13] . Hence we conducted formalin test in rats
to evaluate the analgesic of LC according to the method
described by Hunskaar and Hole. A total of 20 Rats, fasted
for 12hours, were divided in to 4 groups of five (5). - Group
1 (control group) received normal saline at 10 mL/kg body
weight ;Groups 2, (test groups) plant extract of LC at doses
of 250mg/kg body weight; group 3 received extract at a dose
of 500 mg/kg Groups 4 (reference drug groups) received
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tramadol (trabar*) at doses of 15 mg/kg body weight. One
hour after each treatment, 0.1 mL of formalin solution (2,
5 %) was injected in hind paw of rats. The length of time
the animal licked the paw was measured during the first 5
minutes, then between the 15th and 30th minute after formalin
injection. The analgesic activity was expressed as percentage
using the following relation: (Tc — Tt) /Tc * 100%. Tc and Tt
are mean licking time for control group and treated groups
respectively.

Tissue preparation and histopathology

At the end of the sub-acute toxicity study, the animals
were fasted and euthanized after deep anesthesia, using
chlorehydrate at a dose of 400mg/kg body weight intra
peritoneal (IP) then rat were perfused intra-cardiac with
normal saline followed the 8% Para formal aldehyde slow
intra cardiac perfusion and the kidney was removed and fixed
in formalin and subjected to routine processing (dehydration,
embedding in paraffin, preparing 5 pm sections) for
staining with Haematoxylin and eosin subsequently the
histopathological examination was carried out as described
previously [14,15] where we evaluated for the presence or
absence of lesions as indication of toxicity.

Statistical analysis

Data obtained from the experiments was analyzed and
expressed as means (+SEM). The differences between the LC
extract treated rats means, and normal saline-treated ‘control’'
was analyzed statistically by student’s t-test, followed by
one-way analysis of variance (ANOVA; 95% confidence
interval). Values of p < 0.05 was taken to imply statistical
significant

Results

1 Percentage Yield of methanolic Extract of L.
cornuta

After the extraction process, a light brown extract, of LC
brown yelowish extract with a yield of 33% was obtained

Phytochemical analysis

The phytochemical screening of methanolic extract of LC
showed the presence of glycosides, phenols tannins, alkaloids
and flavonoids as shown in tablel below.

Acute Toxicity of methanol extracts of Lettuce
cornuta

The extract of Lettuce. cornuta did not exhibit any
observable signs of acute oral toxicity in experimental rats
at the tested doses (10mg/Kg BW, 100mg/Kg BW, and
1000 mg/Kg BW 2,900 up to 5000 mk/kg , respectively),
throughout the 2 days experiment and no mortality was
recorded. Therefore, the LC50 of the extract was considered
to be>5000mg/KgBW.

Table 1: Phytochemical contents of LC extract

Constituent Inference LC Leaves

Cardiac Glycosides +
Glycosides +
Phenols +
Steroids -
Flavonoids +
Tannins +
Alkaloids +
Saponin -

Keys: + Presence, - Absence

Sub-acute toxicity study

No mortality was observed in the extract treated rats
which survived up to 28 days after treatment with LC extract
at dose level of 250 mg/kg and 500mg/kg body weight.

Histo-pathological analysis

On exposure of targeted organs for histo-architectural
studies, none of the kidneys revealed any toxicity related
histopathological alterations. However, few sections of
kidneys showed minimal degeneration and congestion
respectively as incidental changes following treatment with
LC with 500mg/kg of extract. Rat’s renal cortex of the treated
group with LC 250mg/kg shows mild pathological lesions,
shrunken glomerulus (G +), C 500mg/kg LC group showed
segmented glomerulus (G#), large thick wall congested blood
vessel (BV), and dilated Bowman’s space (asterisk) Figure 2.

Figure 2: Histo-pathological changes in treated rats versus
control. A The rat renal cortex of the normal control presented a
typical histological construction of glomeruli with narrow renal
glomerular capsular space and Proximal distal convoluted tubular
B Rat’s renal cortex of the treated group with LC 250mg/kg shows
mild pathological lesions, shrunken glomerulus (G +), C 500mg/
kg LC group showed segmented glomerulus (G#), large thick wall
congested blood vessel (BV),and dilated Bowman’s space (asterisk).
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Analgesic
L. cornuta

In this study using formalin test we assess the analgesic

and anti-inflammatory activities of

property, it was found that the extract LC was most effective
in suppressing the pain at a dose of 500mg/kg versus tramadol.
The data summary appears in Table 2 below

Table 2: Formalin test in rats

Groups Dose(mg/kg) First phase 5 min Second phase 15 min-30min
VimerSEM. | bition. | PYAue | VGTUSEMT | mhibiton | P Vvalue
(Normal Saline) 74.00 £ 2.309 69.67 £ 0.88
0.042 a .004a
LC 250 64.33 +2.333 13.51% 28.33+3.28 58%
0.004 b 0.34b
0.003 a
LC 500 55.00 + 2.08 26% 28.67 £ 0.6 59% 000012
0.006 b
0.01b
Tramadol 15 31.33+0.33 58% 0.002 a 24.33+0.88 65% 0.0001a

Key: a treatment groups versus control, b, and all groups versus tramadol

Discussion

The leaves of Launaea cornuta have been locally used
in traditional medicine for inflammatory conditions a;
however, their pharmacologic efficacy and toxicity has
not been scientifically fully investigated and validated.
Various studies revealed that plants could modulate disease
conditions and achieves their pharmacological effect
through their phytochemicals. In this present study the
phytochemical screening of LC leaves methanolic extract
revealed the presence of glycosides, phenols flavonoids
tannins and alkaloids which were reported to have various
pharmacological bioactivity and this is line with a study
conducted by Akimat EK et al. 2021 using Aqueous Root
Extract of Launaea cornuta[16] . Hence both the root and
leaves of LC used in this current study revealed the presence
of similar phyto-compounds. Natural products derived from
plants are seen , especially in developing countries, as safe
and are consumed without any consideration to their potential
toxic effects; hence investigating their safety is crucial[17].
Lettuce cornuta is used in Zimbabwe communities to treat
ailments such as arthritis, analgesic and wound healing;
however, its safety and toxicological profile data are lacking
specially regarding the arial part of the plant. Therefore, we
evaluated the acute oral toxicity effects of the methanolic
extract of L. cornuta leaves in experimental rats. In acute
toxicity using Lork methods Methanolic extract of LC sowed
no sign of toxicity since no mortality, abnormal behaviour, or
any acute oral toxicity associated signs were recorded up to
5000mg/Kg hence indicating its relatively safe Therefore, the
methanol extract of Lettuce cornuta was safe as its LD50 was
greater than 5000 mg/Kg BW, this corroborate with the study

done by Akimat et al [16] which showed the aqueous root
extract of Lettuce. cornuta was safe as its LD, was greater
than 2000 mg/Kg BW using the OECD guidelines[18]

Our finding are also in line with a study done by Maina
M et al 2023 which used alternative methods namely the
up-and-down procedure described by the OECDI[18]. In
this method, a LC extract is considered safe if it does not
elicit clinical signs of acute toxicity such as coma, tremors,
discoloration of the mucosa, excessive salivation, diarrhea,
morbidity, among others, and death upon oral administration
into experimental animals at doses <2000 mg/kg BW (LD50
> 2000 mg/kg BW) [19]. This is the most preferred method
for evaluating the safety of plant extracts and chemicals in
experimental animals, as it is easy to follow and yields precise
and reproducible results, which are easily extrapolatable to
humans

In a study using the brine shrimp lethality test represents
a rapid, inexpensive and simple bioassay for testing the L.
cornuta extracts for activity which in most cases correlates
reasonably well with cytotoxic, anti-tumor and insecticidal
activity while the methanolic extract had LC50 values of
between 500-1000 pg/ml and this suggests low toxicity.
L. cornuta and the results for brine shrimp lethality test
confirms that this plant is safe to use as medicine and can
be a potent source for complementary/alternative medicines
and modern medicine too. The preliminary phytochemical
screening bioassay studies using brine shrimp paves way for
ethno botanical and pharmacological investigations for the
future discovery of new sources of drugs. [20]. In subacute
toxicity study lasting 28 days Rat’s renal cortex of the treated
group with LC 250mg/kg shows mild pathological lesions,
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shrunken glomerulus (G +), C 500mg/kg LC group showed
segmented glomerulus (G#), large thick wall congested
blood vessel (BV),and dilated Bowman’s space (asterisk)
stipulating mild lesion . This could be correlate with previous
in-vivo toxicity studies of LC where a daily administration
of LC for 28 days specially the aqueous extract significantly
increased enzymes such as AST and Creatinine Kinase ( CK)
and significantly lowered ALT and ALP and had no effect
to Blood Urea Nitrogen (BUN ) compared to the normal
control mice. Oral administration of ethyl acetate extract
significantly lowered BUN, AST, ALP, and CK; and had no
effect on ALT compared to normal control Mice .Injury of
organs resulting from tissue hypoxia may also partly account
for the altered serum levels of alkaline phosphatase from
liver, kidney and spleen; alanine from liver and aspartate
aminotransferase from liver, kidneys, heart and pancreas, and
creatinine kinase from the heart and skeletal muscle in mice
orally administered daily with extracts of L. cornuta at 1g/kg
body weight daily for 28 days [21].

In the formalin test, LC showed significant analgesic
properties and anti-inflammatory activities. In the first phase
of formalin test (early, acute phase) which begins immediately
(0—5 min) after administration of formalin and coincide with
neurogenic pain, and the second phase (late, tonic phase)
usually beginning 15 min after formalin administration and
it indicates inflammatory pain, LC inhibited pain comparably
to tramadol in the early phase which has been proved to
be sensitive to reversal by analgesics such as opioids.
Formalin nociception is associated with tissue injury and
is therefore believed to more closely resemble clinical pain
when compared to other tests that use mechanical or thermal
stimuli[10] [Tanko Mahamane Salissou, Maibouge, et all1].
In this test, the nociceptive response was in two distinct
phases involving different mechanisms. The first phase
(neurogenic pain) which began immediately after formalin
injection resulted from the direct chemical stimulation of
myelinated and unmyelinated nociceptive afferent fibers,
mainly C fibers [12]. The second phase noted 20 - 30 min after
formalin injection resulted from the release of inflammatory
mediators in the peripheral tissues as well as facilitation of
synaptic transmission at the spinal level[13] which stipulates
the ability of LC to combat neurogenic and inflammatory
pain. In this study, LC inhibited the licking response of mice
in both phases of the formalin test, suggesting that its anti-
nociceptive effects could be through central mechanisms
as compared to the standard control drugs tramadol. The
present results suggest that the management of pain by this
plant maybe by both peripheral and central pain inhibition
or by inhibition of inflammatory mediators. and this may
be attributed to some phytochemicals in that fraction like
flavonoids, which have been shown to reduce the number of
paw licking in the formalin test in rats[22].

Conclusion
The following conclusions were drawn from this study;

i. The methanol extract of lettuce cornuta leaves possesses
anti-inflammatory activity due to its ability inhibit the
second phase of formalin induced edema,

ii. Methanol extract of lettuce cornuta leaves has no oral
acute toxicity effects how ever showed mild toxicity in
sub-acute toxicity study.

iii. Extract of Leftuce cornuta possess tannins, cardiac
glycosides, alkaloids, steroids, phenols and flavonoids.
These phytochemicals could be responsible for analgesic
anti-inflammatory activities

Recommendations

i. The extract of L. cornuta can be a good candidate to be
subjected to higher tests to elucidate if the plant could be
used to develop affordable and safe novel analgesic anti-
inflammatory agents.

ii. The extract dose of 250 mg/kg bw up to 500mg/kg are
appropriate for analgesic anti-inflammatory activity in
rats models.

iii. The extract appears to be safe, however more, histo-
pathological and biochemical effects need to be assessed
before validating its traditional use.
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