American Journal of Pharmacological Sciences, 2023, Vol. 11, No. 1, 1-7
Available online at http://pubs.sciepub.com/ajps/11/1/1

Published by Science and Education Publishing
DOI:10.12691/ajps-11-1-1

g i

il i’

Contribution to the Evaluation of the Anti-inflammatory,
Analgesic and Antipyretic Activities of Covid-Organics

Elion Itou RDGY**", Etou Ossibi AW*?, Morabandza CJ*, Boumba Y?, Abena AA®

!Laboratory of Pharmacodynamics and Experimental Physiopathology, Faculty of Sciences and Techniques,
Marien Ngouabi University, BP 69, Brazzaville-Congo
National Institute for Research in Health Sciences, Scientific City of Brazzaville (ex- ORSTOM),
route de I’auberge de Gascogne chateau d’eau, Congo
3Laboratory of Biochemistry and Pharmacology, Faculty of Health Sciences,
Marien Ngouabi University, BP 69, Brazzaville-Congo
“Department of Natural Sciences, Ecole Normale Supérieure, Marien Ngouabi University, B.P 69, Brazzaville - Congo
*Corresponding author: romaricelion@gmail.com

Received November 21, 2022; Revised January 02, 2023; Accepted January 12, 2023

Abstract Covid-Organics is an improved traditional medicine made from a plant called Artemisia annua Linn. It
is developed by the Malagasy Institute for Applied Research with the aim is to treat coronavirus disease or Covid-19.
The present study aims to justify the use of Covid-Organics by evaluating the anti-inflammatory, analgesic and
antipyretic activities. Acute inflammation was induced by using the carrageenan and formaldehyde models. The
results obtained show that Covid-Organics at the doses used significantly reduces (p<0.05; p<0.01; p<0.001) the
edema induced by carrageenan and formaldehyde. Chronic inflammation was evalueted using the model of
formaldehyde induced arthritis in rat. Results obtained show that Covid-Organics and diclofenac (standard drug)
significantly reduce (p<0.001) the evolution of edema throughout the period of the experiment compared to the
control group. The analgesic effect was evaluated by using the method of acetic acid and formaldehyde induced pain.
Covid-Organics significantly reduced (p<0.001) the number of abdominal writhing induced by acetic acid, as well as
the number of formaldehyde-induced paw licking and biting (p<0.01 and p<0.001). The antipyretic effect was
induced using brewer's yeast induced pyrexia. The results obtained showed that Covid-Organics (0.6 and
1.2 mL/100g) increased significantly (p < 0.05; p < 0.01 and p < 0.001) pyrexia induced by brewer's yeast compared
the control group. In conclusion, Covid-Organics (0.6 and 1.2 mL/100g) has anti-inflammatory, analgesic and
antipyretic effects. These observations justify justify the use of Covid-Organics against the symptoms of coronavirus
disease.
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other communicable and non-communicable diseases,
constitute a major public health problem. This disease is

1. Introduction

Population health has always been a major public
concern involving national and international systems,
research and information organizations. Indeed, following
the coronavirus disease-2019 pandemic, also called
Covid-19, the world is plunged into a health and socio-
economic crisis, putting pressure on each country affected
by this pandemic. This infectious disease is caused by a
virus called severe acute respiratory syndrome coronavirus
2 which uses angiotensin 2 cell receptors (ACE2) to enter
the host cell and then cause inflammation of the
respiratory cells, mainly type Il pneumocytes, leading to
symptoms such as fever, chest pain, cough, headache, sore
throat, etc... [1]. The fever, inflammation and pain that
accompany not only this infectious disease but also many

one of the so-called emerging diseases, it nowadays
has a significant impact on the economy and global
public health. In this regard, Worldwide, out of a
population of 7.874.965.730, there are 6.344.729 deaths
and 552.498.044 confirmed cases [2]. Faced with this
slaughter, many countries have embarked on the search
for remedies to protect their population. Which research
continues to this day. This is how several vaccines have
been developed. However, apart from the manufacture of
these vaccines and the use of therapeutic combinations for
the management of this pandemic, man has used
medicinal plants in the response against it. In China, for
example, studies have shown the use of many recipes
based on medicinal plants against this pandemic [3]. Thus,
many recipes based on medicinal plants have been
developed, including Covid-Organics, developed by the
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Malagasy Institute for Applied Research. This herbal tea
or traditional recipe is made from Artemisia annua Linn, a
plant generally used in traditional Chinese medicine
to treat malaria and fever but; According to the
literature, this plant is rich in secondary metabolite and
also has other pharmacological activities, namely:
antiviral, anti-inflammatory, anti-parasitic, anti-viral,
anti-inflammatory,  anti-fungal and  anti-bacterial,
anti-cancer, immunoregulation, anti-osteoporotic [4]. The
present study aims to justify the use of Covid-Organics in
the treatment of COVID-19 by evaluating its effects on
inflammation, pain and fever which are among the
symptoms that accompany this disease.

2. Material and Methods

2.1. Vegetable Material

The Covid-Organics (Figure 1) preparation was used.
This preparation developed by the Malagasy Institute for

Applied Research.

Figure 1. lllustration of Covid-organic 33cl

2.2. Animal Material

Males and females albinos rats weighing between
150-200 g and albinos mice males and females weighing
between 25-30 g were used. These animals were provided
by the laboratory of Faculty of Science and Techniques
(Université Marien NGOUABI). They were fed with a
standard food with a free access to water. They were
acclimatized during one week before experimentation and
were maintained under standard conditions (12 hours light
and 12 hours dark) and at the temperature of 24 + 1 °C.
The rules of ethics published by the International
Association for the Study of Pain [5] have been
considered

2.3. Carrageenan Induced Inflammation

Method described by Elion Itou et al. (2014) [6] was
used. Carrageenan is a polysaccharide which, when
injected into an animal, causes acute inflammation 30
minutes later during which the volume of the paw
increases over time [7]. The animals were divided into
groups of 5 rats each. Different doses of Covid-Organics

(0.6 and 1.2 mL/100g, diclofenac (standard drug, 5 mg/kg)
and distilled water (control group, 0.5 ml/100 g) were
administered orally to groups, 1 h prior to the local
injection of carrageenan (0.2 ml, 1%) into the plantar
aponeurosis of the right paw. Edema was measured by
using pletysmometer (LE 7500 DIGITAL BIOSEB) at 1/2,
1,2,3,4,5, 6 and 24th.

2.4. Formaldehyde Induced Paw
Inflammation

Inflammation was induced by administration of 2.5%
formaldehyde [8]. The animals were divided into groups
of 5 rats each. Different doses of Covid-Organics (0.6 and
1.2 mL/100g, diclofenac (standard drug, 5 mg/kg) and
distilled water (control group, 0.5 ml/100 g) were
administered orally to groups, 1 h prior to the local
injection of formaldehyde (0.2 ml, 2.5%) into the plantar
aponeurosis of the right paw. Edema was measured by
using pletysmometer (LE 7500 DIGITAL BIOSEB) at 1,
2, 3, 4 hours.

2.5. Formaldehyde-induced Arthritis Test

Osteoarthritis was induced by administration of
formaldehyde solution (2.5 %). The animals were divided
into groups of 5 rats each. Different doses of Covid-
Organics (0.6 and 1.2 mL/100g, diclofenac (standard drug,
5 mg/kg) and distilled water (control group, 0.5 mi/100 g)
were administered orally to groups, 1 h prior to the local
injection Of formaldehyde (0.2 ml, 2.5%) into the plantar
aponeurosis of the right paw. Animals were treated during
9 days with only one administration of the products tests.
The second administration of formaldehyde was made the
third day of treatment [9] in the same paw. Edema was
measured by using pletysmometer (LE 7500 DIGITAL
BIOSEB).

2.6. Acetic Acid-induced Abdominal Writhing
in Mice

The administration of 0.6 % acetic acid
intraperitoneally to the mice causes a pain syndrome. The
pain syndrome is characterized by stretching movements
of the hind legs and torsion of the dorso-abdominal
muscles. An analgesic would act by decreasing the
number of abdominal writhing compared to the control
group. The animals were divided into groups of 5 rats
each. Different doses of Covid-Organics (0.6 and
1.2 mL/100g), paracetamol (standard drug, 100 mg/kg)
and distilled water (control group, 0.5 ml/100 g), 1 hour
before intraperitoneally administration of the acetic acid
solution to the animals [6]. 5 minutes after the injection of
acetic acid, the number of abdominal writhes developed
by the animals was recorded during 20 min [7].

2.7. Formaldehyde-induced Paw Liking

The formaldehyde-induced paw licking was studied in
rat using the method reported by Elion Itou et al, (2017)
[7]. Sub plantar administration of formaldehyde 2.5 %
induces neurogenic pain and inflammatory pain. The
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animals were divided into groups of 6 mice each. The
different doses of Covid-Organics (0.6 and 1.2 mL/100g),
tramadol (standard group, 10 mg/kg) distilled water
(control group, 0.5 ml/100g) were administered orally to
groups, 1 h prior to the local injection of formaldehyde
subcutaneous plantar of the right paw. Immediately,
animals were placed in various cages to observe the
noxious effects. The frequency that the animal licks or
bites its paw was monitored over 0 to 10 min for
neurogenic pain response and 10 to 30 min for
inflammatory pain response.

2.8. Brewer's Yeast Pyrexia Test

The subcutaneous administration of the 20 % brewer’s
yeast induces 24 hours after hyperthermia. An antipyretic
would act by decreasing this hyperthermia. For selected
the animals, the normal rectal temperature of each rat
was measured using a digital thermometer. Fever was
induced in all animals by subcutaneous administration of
20 % solution of brewer’s yeast (Saccharomyces
cerevisiae) 10 ml/kg [10]. 24 hours later, the rectal
temperature of the animals was measured again.
All animals that did not show an increase in rectal
temperature of 0.5 °C were excluded from the experiment
[11]. The animals selected were divided into groups
of 5 rats each and treated orally with the different
doses of Covid-Organics (0.6 and 1.2 mL/100g),
paracetamol (standard drug, 100 mg/kg) and distilled
water (control group, 0.5 ml/100 g). Rectal temperature
was measured at 1, 2, 3, 4 and 5 hours after administration
of the products.

2.9. Statistical Analysis

All values were expressed as mean * standard error
of mean (SEM). Analysis of variance followed by
Student-Fischer t test “t” was performed. The significance
level was set at p<0.05

3. Results

3.1. Effect of Covid-Organics on Carrageenan
Edema

Table 1 shows the effect of Covid-Organics on the edema
evolution. Thirty minutes (30 minutes) after Subplantar
injection of the carrageenan produced an inflammatory edema
which increased gradually with a maximum between at the
4th hour after injection. At 4th, the inflammatory edema
are 1.90+0.05; 0.47+0.07; 0.79+0.01 and 0.70+0.01
respectively for the control group, diclofenac, Covid-
Organics (0.6 and mL/100g). This figure also shows 1th
after administration of carrageenan, Covid-Organics at the
doses used did not significantly (p> 0.05) reduce the
evolution of edema compared to the control group.
However, 2th after administration of carrageenan, the
diclofenac used as reference molecule and Covid-Organics at
the doses used (0.6 and 1.2 mL /100g) significantly (p < 0.05;
p < 0.01 and p < 0.001) decrease the evolution of the
inflammatory edema compared to control group. At 4th,
the percentage of inflammatory edema is 75.26; 58.42; and
63.15% respectively for diclofenac and Covid-Organics at
the respective doses of 0.6 and 1.2 mL/100 g.

3.2. Effect of Covid-Organics
on Formaldehyde Edema

The effect of Covid-Organics on formaldehyde-induced
edema is given in Table 2. Covid-Organics (0.6 and
1.2 mL /100g) and diclofenac (standard drug, 5 mg/kg)
significantly decrease (p < 0.001) the evolution of the
animal's paw inflammatory edema from the first hour (1st)
until the fourth hour (4th) of the experiment. At 4th, the
volumes of the paw inflammatory edema are 1.26+0.02;
0.43+ 0.03 (65.85 % inhibition); 0.85+ 0.03 (32.53 %
inhibition) and 0.70+0.02 (44.44 % inhibition) respectively
for control group, diclofenac and for Covid-Organics
(0.6 and 1.2 mL/100g).

Table 1. Effect of Covid-Organics in edema evolution induced by carrageenan in rat

Volume of edema (ml)

Inhibition (%0)

Treatment Doses
¥%H 1H 2H 3H 4H 5H 6H 2H 4H 6H
Control group 5 mL/kg 1.02+0.24 1.60+0.24 1.65+0.07 1.77+0.05 1.90+0.05 1.67+0.09 1.62+0.04 / / /
Diclofenac 5mg/kg 0.59+0.01ns 0.59+0.01* 0.63+0.01*** 0.52+0.01*** 0.47+0.07*** 0.45+0.01*** 0.44+0.01*** 61.81 75.26 72.82

0.6 mL/100g 0.73%0.03ns 1.16+0.03ns 0.92+0.01*** 0.85+0.04*** 0.79+0.01*** 0.70£0.02*** 0.64+0.01*** 44.24 58,42 60.49
1.2 mL/100g 0.54+0.01ns 1.15+0.01** 0.86+0.02*** 0.85+0.05*** 0.70+0.01*** 0.55+0.01*** 0.54+0.02*** 47.87 63,15 66.66

Covid organics

Each value represents the mean + ESM. of edema volume. *p<0.05, **p<0.01 and ***p<0.001 Significant different (Student t-test) versus control

group.
Table 2. Effect of Covid-Organics in edema evolution induced by formaldehyde in rat
Volume de I’cedéme (ml) Inhibition (%)
Treatment Doses
1H 2H 3H 4H 2H 4H
Control group 5 mL/kg 1.15+0.01 1.18+0.04 1.25+0.04 1.26+0.020 / /
Diclofenac 5 mg/kg 0.68+0.02*** 0.75+0.01*** 0.46+0.01*** 0.43+0.03*** 36.44 65.85
. . 0.6 mL/100g 0.87+0.01*** 1.05+0/08*** 0.880.00*** 0.85+0.03*** 11.01 32.53
Covid organics
1.2 mL/100g 0.89+0 201*** 0.99+0.01*** 0.89+0.00*** 0.70+0.02*** 16.10 44.44

Each value represents the mean + ESM Of edema volume. ***p<0.001 Significant different (Student t-test) versus control group.
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3.3. Effect of Covid-Organics on
Formaldehyde Induced Osteoarthritis

The effect of Covid-Organics (0.6 and 1.2 mL/100g)
and diclofenac on osteoarthritis is given in Table 3.
These results show that Covid-Organics and diclofenac
decrease significantly (p<0.001) the evolution of the
osteoarthritis throughout the period of the experiment
compared to the control group (Table 3). The inhibition of
osteoarthritis evolution are 54.92; 68.84; 44.73; 65.71
and 64.64 % for diclofenac respectively on D1, D3, D5,
D7 and D9 (Table 3). They are 40.14; 40.44; 24.34;
40.00 and 36.36 % for Covid-Organics (0.6 mL/100 g)
respectively on D1, D3, D5, D7 and D9. For
Covid-Organics (1.2 mL/100) they are 47.18; 61.02;
32.89; 52.14 and 40.44 respectively on D1, D3, D5, D7
and D9.

3.4. Effect of Covid-organics on Abdominal
Writhing

The results of the effect of Covid-Organics on
abdominal writhing are given in Table 4. This table shows
that diclofenac and Covid-Organics at the doses used
significantly (p<0.001) reduce the number of abdominal
cramps compared to the control group. The number of
abdominal writhing produced by the mice of each

groups is 65.00+2.78; 33.6+0.88; 49.56+2.21; 43.32 +
1.10 respectively for control group, paracetamol and
Covid-Organics (0.6 and 1.2 mL/100g). In addition, the
percentages of pain inhibition are 48.30% for the mice
treated with paracetamol, 23.75 and 33.35% for the mice
treated with Covid-Organics at the respective doses of 0.6
and 1.2 mL/100 g (Table 4).

3.5. Effect of Covid-Organics on
formaldehyde-induced pain

Subplantar administration of formaldehyde induces
neurogenic and inflammatory pain response (Table 5).
Covid-Organics (0.6 and 1.2 mL/100 g) and tramadol
(10 mg/kg) significantly decrease (p<0.001) compared to
the control group the frequency of licking and biting the
paw on the two phases. The paw licking and biting frequency
is 15.40+1.14; 5.50+0.28; 11.90 + 0.64 and 9.25 + 0.47
respectively for distilled water (control group), tramadol
(standard drug) and Covid-Organics (0.6 and 1.2mL / 100g)
for neurogenic pain response (Table 2). In inflammatory
pain reponse, the frequency is 35.25 + 0.25; 5.25+0.47;
18.25+1.11; 18+0.64. The percentage inhibition of
tramadol and Covid-Organics (0.6 and 1.2 mL/100 g) are
respectively of 64.28; 22.72 and 39.93% for neurogenic
pain response. howether it is of 85.10; 48.22 and 48.93%
for inflammatory pain response (Table 5).

Table 3. Effect of aqueous extract of Covid organics on osteoarthritis induced by formaldehyde

Volume of edema Inhibition %
Treatment Doses
D1 D3 D5 D7 D9 D1 D3 D5 D7 D9
Control group 5 mL/kg 1.42+0.13 1.36+0.10 1.52+0.02 1.40 £0.16 0.99+0.08 / / / / /
Diclofenac 5mg/kg  0.64+0.03*** 0.43+0.02*** 0.84+0.81*** 0.48+0.03*** 0.35+0.01*** 54.92 68.38 44.73 65.71 64.64
Covid 0.6 mL/100g 0.85+0.01*** 0.81+0.02*** 1.15+0.01*** 0.84+0.09*** 0.63+0.06*** 40.14 40.44 2434 40.00 36.36
ovid organics
g 1.2 mL/100g 0.75+0.01*** 0.53+0.02*** 1.02+0.02*** 0.67+0.01*** 0.59+ 0.03*** 47.18 61.02 32.89 52.14 40.40

Each value represents the mean + ESM of edema volume. *p<0.05, **p<0.01 and ***p<0.001 Significant different (Student t-test) versus control group.

Table 4. Effect of aqueous extract of Covid organics on abdominal writhes induced by 0.6 % acetic acid solution in mice

Traitement Doses Number of abdominal writhes Inhibition (%)
Control group 0,5mL/100 g 65.00+2.78 /
Paracetamol 100 mg/kg 33.6+0.88*** 48.30
. . 0.6 mL/100 g 49.56+2.21*** 23.75
Covid-Organics
1.2 mL/100 g 43.32+1.10*** 33.35

Each value represents the mean + ESM. ***p<0.001 Significant different (Student t-test) versus control group.

Table 5. Effect of Covid-Organics on neurogenic and inflammatory pain response induced by formaldehyde in rat

Neurogenic pain response

Inflammatory pain response

(0-10 min) (10-30 min)
Treatment Doses Frequency of legs Inhibition % Frequency of legs Inhibition %
licking and of biting 0 licking and of biting ?
Control group 0.5 mL/100g 15.40+1.14 / 35.25+0.25 /
Tramadol 10 mg/kg 5.50+0.28*** 64.28 5.25+0.47*** 85.10
. . 0.6ml/100g 11.90+0.64** 22.72 18.25+1.11*** 48.22
Covid-Organics
1.2 ml/100g 9.25+0.47*** 39.93 18+0.64*** 48.93

***n<0.001; (Student t-test). Each value represents the mean + ESM; versus control group.
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Table 6. Effect of Covid organics on pyrexia induced by the Brewer’s yeast (Saccharomyces cerevisiae) in rat

Temperature(T°) after pyrexia induced

Treatment Doses T°normal Oh (24" after) 2h 3h 4h 5h
Control group (0.5 mL/100g) 35.30+0.38  37.42+0.24 37.56+0.24 37.4840.15 37.26+£0.20 37.08+£0.19 36.82+0.10
Paracétamol (100 mg/kg)  35.24+0.28  37.06+0.26  36.12+0.23** 35.96+0.30** 35.56+0.29** 35.22+0.24***  35.06+0.24***
. . (0.6 mL/100g) 34.62+0.27  36.18+0.30  36.72+0.40ns 35.90+0.23** 35.76+0.27** 35.58+0.19** 35.56+0.20**
Covid-Organics (1.2 mL/100g) 35.28+0.30  36.78+0.14 36.44+£0.22* 35.8440.21*** 35.54+0.33** 35.48+0.31**  35.42+0.30 **

Each value represents the mean + ESM of temperature. *p<0.05, **p < 0.01 and ***p < 0.001 significant different (Student t-test) versus control group.

ns= no significant value p>0.05.

3.6. Effect of Covid-Organics on Pyrexia

The results of the effect of Covid-Organics (0.6 and
1.2 mL/100g) on brewer's yeast-induced hyperthermia are
shown in Table 6. They show that paracetamol
(100 mg/kg) and Covid-Organics (0.6 and 1.2 mL/100g)
decrease significantly (p<0.05; p<0.01 and p< 0.001) the
hyperthermia induced by ordinary yeast throughout the
period of the experiment compared to the control group.
However, Covid-Organics (0.6mL/100g) did not decrease
the hyperthermia (p>0.05) induced by ordinary yeast at
the first hour compared to the control group. At the second
hour, the decrease in hyperthermia is 4.21% for paracetamol
and Covid-Organics 0.6 mL/100g; 4.37% for Covid-
Organics 1.2 mL / 100 g. At the fifth hour (5th), they are
4.78; 3.42 and 3.80% respectively for paracetamol and
Covid-Organics (0.6 mL/100g and 1.2 mL/100g).

4. Discussion

This work aimed to justify the use of Covid-Organics in
the treatment against the coronavirus called SARS-CoV-2.
The choice of this product is justified by the fact that
Covid-Organics is cited among the recipes used against
the coronavirus disease pandemic. Coronavirus disease is
a disease caused by inflammation of respiratory cells
by SARS-CoV-2. It is with this in mind that we have
chosen to evaluate the anti-inflammatory properties of
Covid-Organics. To do this, three methods were used to
assess the anti-inflammatory activity of Covid-Organics,
namely: inflammation induced by carrageenan and
formaldehyde for the study of acute inflammation
as well as osteoarthritis induced by formaldehyde in the
study of chronic inflammation. On the other hand, since
inflammation is usually accompanied by pain followed by
fever, we also evaluated the analgesic activity of Covid-
Organics using the acetic acid-induced pain test as well as
the test of pain induced by formaldehyde in order to
highlight respectively peripheral type and central type
pain. In addition, the ordinary yeast test was used to assess
the antipyretic activity of Covid-Organics.

The subplantar administration of carrageenan induces
30 min after an acute inflammation which is manifested
by the appearance of an inflammatory edema. Indeed,
carrageenan is a polysaccharide which injected into
animals induces local inflammation characterized by an
increase in vascular permeability. It is an excellent
representative model of acute inflammation [6]. Its action
is biphasic, the first phase begins 30 to 1 hour
after administration and involves the release of

amino-vasoactive mediators (histamine, serotonin), the
second phase (beyond 1 hour) is mediated by
prostaglandins. The transition between the two (02) phases
is ensured by kinins [12]. By this method, Covid-Organics
showed a very interesting anti-inflammatory effect and
almost identical to that of diclofenac used as standard drug.
Indeed, Covid-Organics at the doses used significantly
reduce the evolution of inflammatory edema from the first
phase to the last phase of inflammation induced by
carrageenan. The same effects have been observed on
inflammation induced by formaldehyde, the mechanism of
action of which also involves the release of vasoactive
mediators. These results suggest that Covid-Organics
would interact with the mechanisms involved in the
release of mediators involved in the inflammatory process
such as tissue necrosis factors (TNF-a), interleukin IL-1p,
IL-6 , IL-8 or the release of prostaglandins. These results
are in agreement with those of certain authors who have
demonstrated the anti-inflammatory effect in certain
species of plants belonging to the Asteraceae family
(Artemisia Leaf); Rubiaceae (Heinsa crinita) and
Dilleniaceae  (Tetracera  alnifolia) [13].  Acute
Inflammation onset can be complicated by the persistence
of the pathogen or an exaggeration of cellular functions,
hence the need to study chronic inflammation. Indeed,
formaldehyde-induced osteoarthritis represents one of the
excellent models of chronic inflammation for studying the
proliferative phase of inflammation [14]. The Covid-
Organics significantly opposes the onset of osteoarthritis
compared to the control group. This effect could be
explained by the fact that Covid-Organics would interact
with the mechanisms of installation of osteoarthritis.
Inflammation is manifested by various symptoms such as
edema (tumefaction or tumor), pain, heat or fever.
Nevertheless, pain is closely related to it. This is why the
evaluation of the analgesic effect is necessary.
Intraperitoneal administration of acetic acid in mice
causes peripheral pain that manifests as abdominal
writhing. Acetic acid stimulates the release of endogenous
mediators such as histamine, serotonin, bradykinin,
prostaglandins, cytokines which are responsible for
the stimulation of nociceptor neurons in the peritoneal
cavity [15,16]. Covid-Organics (0.6 and 1.2 mL/100g)
significantly reduced (p<0.001) the number of abdominal
writhing compared to the control group. The fact that
Covid-Organics opposes this type of (peripheral) pain
suggests that the effect of Covid-Organics could be
through interference with one of the mechanisms of
induction of abdominal writhing by acid. In addition,
Covid-Organics also seems to have a central effect
because it inhibits pain induced by formaldehyde. Indeed,
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the subplantar administration of formaldehyde to rats
causes neurogenic and inflammatory pain reponse which
is manifested by licking or biting of the paws. Neurogenic
pain response is the result of direct stimulation of C and
AJd fibers which translates central type pain regulated by
the release of substance P [17] while inflammatory pain
response is regulated by the release of substance P.
histamine, serotonin, bradikynines and prostaglandins
which translate peripheral type pain. Covid-Organics
(0.6 and 1.2 mL/100g) significantly reduced the frequency
of paw licking or biting during both phases compared
to the control group. These results suggest that
Covid-Organics could contain substances that interfere
with the mechanisms of pain induction by formaldehyde.
These results corroborate those of certain authors who
have demonstrated the analgesic activity of the stem bark
of Anogeissus latifolia Roxb [18].

The hyperthermia induced by the injection of yeast is
the result of the release of cytokines (TNFa, IL1p, and IL6)
which, having reached the blood vessels, stimulate the
biosynthesis of prostaglandins (PGE2) at the level of the
hypothalamic thermoregulatory center [19,20]. Covid-
Organics significantly reduced (p<0.05; p<0.01 and
P<0.001) yeast-induced hyperthermia two hours after the
onset of fever. These results suggest that Covid-Organics
could interfere with the mechanisms of hyperthermia by
reducing the synthesis of prostaglandins as would
paracetamol used as the standard drug. Our results are in
agreement with those of certain authors who demonstrated
that Artemisia annua Linn possessed antipyretic properties
[21,22].

The anti-inflammatory, analgesic and antipyritic effects
observed could by the presence of flavonoids, tripenoids
and alkaloids [23,24] already highlighted from the plant
Artemisia annua Linn, main plant of the Covid-Organics
preparation.

5. Conclusion

This work aimed to justify the use of Covid-Organics in
the treatment of coronavirus disease. To do this, we
evaluated the anti-inflammatory, analgesic and antipyretic
activities of Organics Organics. It appears from this study
that Covid-Organics at doses of 0.6 and 1.2 mL / 100g has
anti-inflammatory, analgesic and antipyretic properties
which could be justified by the presence of secondary
metabolites present in the plant Artemisia annua Linn
contained. These results could justify the use of Covid-
Organics against coronavirus symptoms.
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