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DOI: 10.20950wipr20249-32160 medicinal plants. In this work, the hepato-protective activity

Desmodium adscendens leaves was so studied, after paracetamol
overdose in Wistar rats. Methodology: Thirty-six (36) rats are divided
in six groups with six rats each. The group 1 received distilled water;

we administered paracetamol 200 mg/kg BW in the group 2; the group

3 received paracetamol 200 mg/kg BW followed by vitamin C 100

*Corresponding Author mg/kg BW; the group 4 received paracetamol 200 mg/kg BW followed
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fifteen more days for the treatment. We collected the blood samples on
oy Coast the 2nd, 17th and 32nd day. Rats are subsequently sacrificed, the livers
removed to study the physical characteristics. Results: Our results showed a dose-dependent
action of the total aqueous extract. The total extract at 400 mg/kg BW reduced significantly
the levels of transaminases (aspartate amino transferase (ASAT) and alanine amino
transferase (ALAT)), alkaline phosphatase and blood sugar compared to the group of rats

treated only with paracetamol. However, the decreasing action of the aqueous extract on
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direct bilirubin and total bilirubin is slight. The total aqueous extract almost restored the
physical characteristics (weight, color, consistency and texture) of the liver poisoned
following an overdose of paracetamol. Conclusion: These studies showed the

hepatoprotective effect of the total aqueous extract of the leaves of Desmodium adscendens.
KEYWORDS: Desmodium adscendens, Hepatitis, Paracetamol.

INTRODUCTION

The liver is the most important of the accessory glands of the digestive tract and constitutes
the organ through which all substances reaching the bloodstream pass. It is therefore exposed
to different aggressions causing hepatitis capable of reacting negatively on the entire body.™
In Ivory Coast, in the general population the prevalence of hepatitis C is 3.3%!? and that of
hepatitis B is 12%.°! The treatments of hepatitis B and C, despite these scary numbers are
limited.! To treat hepatitis, antiviral drugs are generally used which help control the
progression of the disease by suppressing the reproduction of the virus in the liver of most

treated patients.™

The treatment of hepatitis requires a long time with the expensive hospital stays, and the
expected results are very often unsatisfactory.”! Faced with this situation, the traditional
medicine has become an ultimate solution for populations to relieve the hepatitis.!® Our study
was realized on Desmodium adscendens. The leaves of this plant is regularly used by ivorian
populations from the center-west to treat inflammations such as hepatitis. This work aims to
provide a scientific basis for the use of this plant, by evaluating the hepato-protective
properties of the aqueous extract of its leaves after inducing hepatitis with the paracetamol in
rats. It is also about promoting local flora in the treatment of diseases that modern medicine

has difficulty curing.

MATERIEL AND METHODS

Material

Plant material

The leaves of Desmodium adscendens constituted the plant material. The harvest was carried

out in Daloa (center-west of Ivory Coast).

www.wipr.net | Vol 13, Issue 9,2024. |  1SO 9001:2015 Certified Journal | 53



Kassim et al. World Journal of Pharmaceutical Research

Animal material

The animals used in our experiments are male and female albino rats of the Rattus norvegicus
species. These rats weighed between 156 and 211 g and had eight weeks. Pellets from the
company FACI® are used to feed the rats. The Laboratory of Physiology, Pharmacology and
Pharmacopoeia of Nangui Abrogoua University was the place of the manipulations. Our
different experimental protocols are used in accordance with the protocols for the protection

of laboratory animals of the European Council of Legislation 87/609/EEC.[!

Methods

Preparation of the aqueous extract of the leaves of Desmodium adscendens

The method ofl™ was used to prepare the total aqueous extract of Desmodium adscendens
leaves. The leaves of Desmodium adscendens were washed and dried away from the sun. The
dried leaves were reduced to obtain a fine powder. One hundred (100) grams of this powder
were extracted in one liter of distilled water by decoction for 15 minutes. The cotton and the
Whatman filter paper are used to filter the decoction. The evaporation of the filtrate was
realized at 50°C. A blackish green powder was obtained and used to prepare the total aqueous

extract of the leaves of Desmodium adscendens for the hepatoprotective studies.

Studies of the total aqueous extract of the leaves of Desmodium adscendens

Preparation of paracetamol solution

We are realized a preliminary study to obtain the toxic dose of paracetamol. Paracetamol
tablets (Doliprane® 1000mg (SANOFI)) are dissolved in distilled water and administered to
rats to determine the LDsg. After the study, 500 mg/kg BW was considered like the LDs. The
dose of 200 mg/kg BW was therefore used to induce hepatotoxicity during 15 days like these
authors.[®

Preparation of vitamin C solution
The dose of this solution was used according to.””) These authors showed the hepatoprotective
effect in rats of vitamin C at 100 mg/kg BW.

Preparation of doses of the total aqueous extract of Desmodium adscendens leaves

The recommendations the traditional therapists for an adult man per day are been used to
prepare the different doses of the total aqueous extract of the leaves of Desmodium
adscendens. The different doses of 100, 200 and 400 mg/kg BW were therefore prepared to

realize the studies.

www.wipr.net | Vol 13, Issue 9,2024. |  1SO 9001:2015 Certified Journal | 54



Kassim et al. World Journal of Pharmaceutical Research

Administration of solution
According to ODCE protocol 4071*% the volume of substance to be administered to a rat

weighing 100 gis 1 or 2 mL.

Experimentation

Induction of hepatitis with paracetamol

The method of® was used. Six groups de rats including each three (3) males and three (3)

females received the solutions by gavage:

« Group 1: The rats had not received any solution apart distilled water,

» Group 2: 1 mL of paracetamol (Doliprane®) at 200 mg /kg BW has been administered in
rats for two weeks,

« Group 3: The animals received 1 mL of the solution of 200 mg/kg BW of paracetamol
(Doliprane®) per day for two weeks followed by 1 mL of the solution of 100 mg/kg BW
of vitamin C for two weeks,

» Group 4: The rats received 1 mL of the solution of 200 mg/kg BW of paracetamol
(Doliprane®) for two weeks followed by 1 ml of the solution of 100 mg/kg BW of the
total aqueous extract of the leaves of Desmodium adscendens for two weeks,

* Group 5: The rats receive 1 ml of the solution of 200 mg/kg BW of paracetamol
(Doliprane®) for two weeks followed by 1 ml of the solution of 200 mg/kg BW of the
total aqueous extract of the leaves of Desmodium adscendens for two weeks,

e Group 6: The rats received 1 ml of the solution of 200 mg/kg BW of paracetamol
(Doliprane®) for two weeks followed by with 1 mL of the solution of 400 mg/kg of BW
of the total aqueous extract of the leaves of Desmodium adscendens for two weeks.

The solutions were renewed every day to avoid infections. The blood samples are taken on
day 2 (before the induction of hepatitis), day 17 (after induction of hepatitis with paracetamol
for two weeks in groups 2, 3, 4, 5 and 6) and day 32 (after treatment with vitamin C and the
total aqueous extract of the leaves of Desmodium adscendens for two weeks in groups 3, 4, 5
and 6).

Method of collection blood samples

The animals are anesthetized with the ether at the end of the treatment and after fasting for 12
hours. Blood is collected from the retro-orbital sinus using sterile syringes for the
measurement of biochemical parameters (transaminases, alkaline phosphatase, bilirubin and

blood sugar) according to the methods of .[*}
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The dry tubes were used to collect blood for the determination of liver biochemical

parameters.

Animal sacrifice and organ removal. After blood sampling, the livers were immediately
isolated and washed with 0.9% NaCl physiological fluid. The livers are then observed,

photographed and weighed. Livers are preserved in 10% formalin.

Studies of the physical characteristics of the liver

- Calculation of the liver relative weight

The relative weight (PR) of the liver is calculated in relation to the body weight according to
the formula given by!*?:

PR = Liver weight (LW) / Rat weight (RW) X100

PR = Relative weight, LW = Liver weight, RW = Rat weight

- Macroscopic examination

This examination is limited to the macroscopic observation of the external structure of the
entire liver removed. It takes into account color, consistency and texture.[**

Color

Color is an important parameter in the diagnosis of liver diseases. Normally, the liver is

bright red in color. A change in color indicates the pathological condition of the liver.

Consistency
The normal liver is firm and soft to the touch. An alteration of these aspects indicates an

intoxication of the liver.

Texture

Normal liver has a smooth texture. A change in texture indicates a pathological condition.

Statistical analysis

Results are expressed as means + SEM (Standard Error of Mean). The analysis of variance
test (ANOVA 1) will be used to determine the statistical significance of the results (p < 0.05).
Graphpad Prism 8 Demo and Excel software are used to carry out these statistical tests and

graphs.
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RESULTS

Effect of the aqueous extract of the leaves of Desmodium adscendens on hepatotoxicity
induced by paracetamol in rats

Assay of biochemical parameters

Dosage before administration of paracetamol (Day 2)

Dosage of alkaline phosphatase (PAL), total bilirubin (TB) and direct bilirubin (DB)
Normal alkaline phosphatase levels observed are between 88.7 £ 4.7 and 145.7 + 6.2 U/L.
Those of total bilirubin and direct bilirubin are respectively between 311 + 2.7 and 512.4 +
8.5 mg/dL, and between 274.7 + 2.8 and 354.4 + 8.5 mg/ dL (figure 1).
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Figure 1: Evolution of PAL, DB and TB on day 2.

Dosage of transaminases (ASAT and ALAT) and blood sugar (BS)

Studies have shown that normal ASAT, ALAT and blood sugar levels are respectively
between 16 + 2.5 and 20.4 £ 5.1 IU/L, between 26.70 £ 6.4 and 32 .4 £ 5.5 IU/L, and
between 0.2 £ 0.06 and 0.39 £ 0.1 g/L (figure 2).

L 40

g =3 Distilled water

£ |

S 30- I =3 Paracetamol

s B3 Paracetamol and Vitamin C
IS 20- BE= Paracetamol and extract 100
[

.g = Paracetamol and extract200
©

‘E 104 BE= Paracetamol and extract400
S

C

8 0 | -

T
ASAT ALAT BS

Figure 2: Evolution of ASAT, ALAT and blood sugar on day 2.
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Dosage of biochemical parameters after administration of paracetamol (Day 17)

Dosage of alkaline phosphatase (PAL), total bilirubin (TB) and direct bilirubin (DB)
Alkaline phosphatase levels increased significantly after paracetamol administration. A
maximum level of 214.4 + 6.4 U/L is observed in the group of rats which will be treated with
the extract at a dose of 400 mg/kg BW. The levels of total bilirubin and direct bilirubin also
increased with maximum levels respectively of 747.4 + 11.2 mg/dL in the group of rats
which will be treated with the extract at a dose of 200 mg/kg. PC and 547.5 + 11.4 mg/dL in
the group of rats which will be treated with vitamin C (Figure 3).
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Figure 3: Evolution of PAL, TB and DB on day 17.

Dosage of transaminases and blood sugar (BS)

ASAT, ALAT and blood sugar levels increase after administration of paracetamol with
maximum levels respectively of 51.1 + 2.1 IU/L in the group which receives only
paracetamol; of 52.4 £ 4.5 IU/L in the group which received only paracetamol and 0.48 = 0.5

g/L in the group of rats which will be treated with vitamin C (figure 4).
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Figure 4: Evolution of ASAT, ALAT and blood sugar on day 17.
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Dosage after administration of paracetamol followed by the total aqueous extract of
Desmodium adscendens leaves (Day 32)

Dosage of alkaline phosphatase (PAL), total bilirubin (TB) and direct bilirubin (DB)
The extract inhibited the action of paracetamol on liver biochemical parameters like the
vitamin C. A significant decrease in the level of alkaline phosphatase compared to the group
treated only with paracetamol was observed in rats treated with vitamin C and with the
extract at the maximum dose of 400 mg/kg BW respectively at percentages of 71, 2% (from
251.4 +8.51t0 72.4 £ 6 U/L) and 68.54% (from 251.4 + 8.5t0 79.1 + 4.6 U/L). A slight dose-
dependent decrease compared to the level of the group treated only with paracetamol of total
bilirubin and direct bilirubin was observed with the aqueous extract, respectively at the
inhibition rates of 7.42% and 4.39 % at the maximum dose of 400 mg/kg BW (figure 5).
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Figure 5: Evolution of PAL, TB and DB on day 32

results are expressed as Means + SEM. *p < 0.05, **p < 0.01, ***p < 0.001

Dosage of transaminases and blood sugar (BS)

Tshe aqueous extract, in a dose-dependent manner, inhibits the action of paracetamol by
reducing transaminases (ASAT and ALAT) and blood sugar levels compared to the control
group which received only paracetamol. The ASAT rate of the control group, the value of
which is 51.1 + 2.1, is significantly inhibited by vitamin C at 73.58%, and by the aqueous
extract at the maximum dose of 400 mg/kg BW at 63.8%. The level of ALAT is significantly
inhibited by vitamin C and aqueous extract at the maximum dose of 400 mg/kg BW at the
percentages of 67.18% and 65.46% respectively. Blood glucose was reduced non-
significantly from 0.32 = 0.2 g/L to 0.21 + 0.5 g¢/L in rats treated with vitamin C and from
0.32 £ 0.2 g/L to 0.18 £ 0.1 g¢/L in rats treated with the aqueous extract at 400 mg/kg BW
(Figure 6).
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Figure 6: Evolution of ASAT, ALAT and blood sugar on the 32nd day.
results are expressed as Means = SEM. *p < 0.05, **p < 0.01, ***p < 0.001.

The group of rats which received only paracetamol has a relative weight high and is 4.821 +

0.210%. This weight decreases significantly in a dose-dependent manner in the animals

treated with the aqueous extract and those treated with vitamin C. The relative weight in the
rats treated with the aqueous extract 400 mg/kg BW is 2.224 £ 0.4294%, and that in the
group treated by vitamin C is 2.125 + 0.241% (Table 1).

Table 1: Relative weights of livers from different groups of rats.

Group 3 Group 4 Group 5 Group 6
Group 1 G (paracetamol | (paracetamol | (paracetamol
- roup 2 (paracetamol
(distilled (paracetamol) | followed b followed by followed by followed by
water) P itami Cy extract 100 extract 200 extract 400
vitamin C) mg/kg BW) mg/kg BW) mg/kg BW)
Relative Relative Relative Relative Relative Relative
weight (%) weight (%) weight (%0) weight (%) weight (%) weight (%)
2,427 +£0,245 | 4,821 +£0,210 | 2,125+ 0,241* | 3,741 £0,254 | 2,474 +0,4070 | 2,224 + 0,4294*

Macroscopic examination of the liver

This involves comparing the color, texture and consistency of the livers of rats which

received only paracetamol and the livers of rats treated with vitamin C and the aqueous

extract. The figure 7A shows the liver of a healthy rat. The livers of rats receiving only

paracetamol lost their consistency, texture and color (Figure 7B). The damaged livers of rats

that received paracetamol and treated with vitamin C and the aqueous extract almost regained

their color, texture and consistency (Figure 7C and 7D).

www.wipr.net |

Vol 13, Issue 9, 2024,

|  1SO 9001:2015 Certified Journal

| 60




Kassim et al. World Journal of Pharmaceutical Research

T R “mmum\" AT v M
A B C D
Figure 7: Photos of the livers of the rats observed A-Normal liver, B-Hepatitis-affected liver, C-

Liver treated with aqueous extract of Desmodium adscendens leaves 400 mg/kg BW, D-Liver
treated with Vitamin-C.

DISCUSSION

Liver intoxication with paracetamol is a commonly used method in experimental studies.
Biomarkers to assess the physical, physiological and functional state of the liver are mainly
transaminases (ALAT and ASAT), alkaline phosphatase and bilirubin (total and direct). An
observed increase in its biomarkers indicates liver intoxication.* The modifications
observed after administration of paracetamol would therefore be due to the latter, which is
recognized as a xenobiotic in which the cytochrome P450 enzymatic system intervenes

during metabolism.™

The studies showed normal values of these parameters in rats. The results carried out by®

showed concentrations whose values are significantly close to those obtained during our

studies.

The administration of paracetamol showed a clear increase in biochemical parameters such as
transaminases, alkaline phosphatase, blood sugar, total bilirubin and direct bilirubin. These
results are consistent with those of.™*" Clinically, the elevation of these parameters are the
main indicators for specialists to detect a liver infection according to.” The mechanism of
liver intoxication by paracetamol has its essential targets the parenchyma cells, leading at the
increase of transaminases and blood sugar according to,*® These early cases were first
observed by.™ Sections made on the parenchyma cells by these same authors made it
possible to observe lesions up to necrosis. The metabolization of paracetamol occurs as
follows: the cytochrome P 450 metabolizes paracetamol to give an active metabolite the N-
Acetyl-P-benzoQuinone-Imine (NAPQI). We observe thus the hepatitis necrosis by
peroxidation of membrane lipids (release of peroxyl radicals) leading at the lysis cellular.®
According to the same authors, liver cells have their main antioxidant which is the
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glutathione for their defense. An overdose of the paracetamol actives the NAPQI which
causes liver depletion of glutathione.” This depletion is caused by the excessive
consumption of glutathione which trains immediately the peroxidation of lipids®?Y and
oxidation of the thiol groups of proteins.[?? All these actions lead to increases transaminases,

bilirubin, alkaline phosphatase and blood sugar according to."®!

Treatment with aqueous extracts of Desmodium adscendens leaves at doses of 100, 200 and
400 mg/kg BW, significantly inhibited in a dose-dependent manner the effect of paracetamol
overdose compared to the negative control group on certain biochemical parameters such as
alkaline phosphatase, ALAT, ASAT and blood sugar. However, a slight inhibition of the
action of paracetamol overdose by these extracts was observed with total bilirubin and direct
bilirubin. Indeed, total bilirubin is the breakdown product of hemoglobin in red blood cells. It
is therefore more concentrated in the blood. Total bilirubin converts to direct bilirubin in the
liver. Direct bilirubin therefore remains concentrated in the liver.[*?

The levels of biochemical parameters are therefore restored to normal in the groups of rats
treated with aqueous extracts of Desmodium adscendens leaves at different doses. These
results are consistent with those of!!? with Sarcocorne and Cakilier,"® with the aqueous
extract of Rosemarinus officinalis and™®! with Alchornea cordifolia which showed a
reduction in these parameters respectively with inhibition percentages varying from 43 to
65%; from 35 to 65% and from 45 to 74%. Also, the studies of®*! showed that the methanolic
extract of Gynandropsis gynandra had hepatoprotective activity at the maximum dose of 400
mg/kg BW in rats with a significant reduction in biochemical parameters. Studies such as

those by 2% have shown a very significant decrease in transaminases.

The relative weights are lower in the groups of rats treated with total aqueous extract and the
group treated with vitamin C compared to the control group. These results are consistent with
those of.'"! These data indicate the group of rats that received only paracetamol had

increased liver.

Paracetamol intoxication showed a change in the characteristics of color, texture and
consistency of the liver. These studies are similar to those of®”) who showed liver damage
based on these observations. According to these same authors, these changes observed in
characteristics are harmless and reversible. After administration of the aqueous extract, the

liver practically regained its color, texture and consistency. These results are identical to
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those of!?® who showed the action of plant extracts on hepatitis on the macroscopic

characteristics of the poisoned liver.

The leaves of Desmodium adscendens contains therapeutic phytochemical constituents such
as alkaloids, flavonoids, saponins and anthocyanins.’?® The plant is also rich in polyphenols
and terpenoids. Also, the anti-hepatotoxic effects of tannins, alkaloids, triterpenes and

flavonoids have been demonstrated by.”

Fatty acids are present in a maximum
concentration of 3%, therefore relatively rich in unsaturated acids.’®™ One of the significant
damages caused by paracetamol is the breakdown of membrane lipids. The aqueous extract,
using these fatty acids, could help correct this lipid deficit, thus protecting liver cells against
cell lysis.*? Flavonoids have the ability to capture and deactivate free radicals.[®! According
to!®334 they act by preventing the fixation of free radicals on DNA, by activating the

[3] showed that flavonoids have a

detoxification system and by protecting the capillary walls.
hepatoprotective effect against liver injury caused by carbon tetrachloride. The antioxidant
activity of polyphenols from certain plants was studied by.®*® The antioxidant and anti-
inflammatory activities of tannins were evaluated by.B” According tof?®), tannins and related
compounds can prevent the destructive effects of lipid peroxide in liver cells. Alkaloids have
a protective effect on the liver.!”®! The authors!® studied the hepatoprotective activity of

saponins.

CONCLUSION

The results of this study showed that the aqueous extract of Desmodium adscendens leaves
had hepatoprotective. To this end, it significantly reduces the levels of biochemical
biomarkers in the liver elevated by paracetamol overload in rats. The aqueous extract reduces
the relative weight of livers affected by hepatitis and restores the physical characteristics of
the liver which are color, texture and consistency. The phytochemical constituents contained
in the aqueous extract of the leaves could be responsible for the effects observed on

biochemical parameters and the physical characteristics of the liver.
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