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Hippocrateaafricana root extract and fractions ameliorates paracetamol(PCM)-induced oxidative stress and liver injuries in rats.

Abstract

Aim:

Methodology:
.Assay of liver function parameters,

Results: Administration of the root extract (200-600 mg/kg) caused significant (P<.05-.001
caused by paracetamol administration.

Conclusion:The that root extract and fractions of Hippocrateaafricana have
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1.0 Introduction

[1]1t is commonly known as African paddle-pod and ‘Ebaenangenang’ by the Ibibios of Nigeria. The plant

root has been variously used traditionally by the Ibibios of the Niger Delta region of Nigeria to treat illnesses such as fever, convulsion,

malaria, body pains, diabetes and diarrhea [2].

[3-5 [2,6], antioedema and antinociceptive [7],

antidiabetic and hypolipidemic [8,9], antidiarrhoeal and antiulcer [10], hepatoprotective [11], antileishmanial, cytotoxicity and cellular antioxidant

[12], antibacterial, anticonvulsant and depressant [13], in vivo alpha amylase and alpha glucosidase inhibitory [6], in vitro antioxidant[9,14]

activities.



2.0 Materials and methods

2.1 and preparation of extract and fractions



2.2 Animals

2.3 Effect of ethanol root extract and fractions of Hippocrateaafricanaon paracetamol-induced toxicity in rat

In this model, forty (40) rats were randomly divided into eight (8) groups of 5 rats each and treated as follows; Group 1- served as the control
group (normal control) and animals in this group received 10 mL/kg of distilled water orally for eight consecutive days. Groups 2- served as the
organotoxic group and the animals were administered with 10 mL/kg of normal saline orally for 8 days. Groups 3 - 5 served as the extract
treated groups. Animals in groups 3- 5 were respectively and orally administered with 200, 400 and 600 mg/kg of root extract daily for 8

days.



2.4 Blood samples and organs collection

2.5 Biochemical analysis

2.5.1 Liver function test



2.5.2 Oxidative stress markers

2.5.3 Preparation of liver homogenate

After the rats were sacrificed humanely under inhaled diethyl ether, the liver of the rats was surgically removed and weighed.

solution and put in a clean sample bottle.



2.6 Histopathological studies

2.7 Statistical analysis and data evaluation



ieP< .05.

3.0 Results and Discussion

. The administration of paracetamol to

rats caused significant (P<.001) increase in liver normal control. However, the administration of root extract and

fraction of H. africana to rats with PCM -induced toxicities caused in liver

weights of the rats especially



Table 1: Effect H. africanaon organs weights of rats with PCM-induced toxicity

Parameters/treat Dose Liver

ment mg/kg

Normal control - 7.55+0.17

Paracetamol 2000 6.90+ 0.18°

Silymarin+PCM 100 6.00+0.13%°

Extract+PCM 200 5.41+0.14°%'
400 6.99+0.12
600 5.40+0.16%

Agueous fraction 400 8.75+0.17¢

DCM fraction 400 7.97+0.23°

Data were expressed as mean +SD. significant at °P<.001 when compared to normal control; °P<.05, °P<.01, 'P<.001 when compared to

organotoxic control. n=5.

[23].



physiological components like glutathione and tocopherol due to massive reactive species production magamage key biomembrane

macromolecules and damage the liver[24].

Rats given 2 g/kg of paracetamol experienced substantial (P <.01-.001) increases in tQtal argcoNgDi irubin, AST, ALT, ALP, and

decreased levels of total protein and albumin when compared to control. Whe to theNgrganotoxic group, pre-treatment with root

extract and fractions of H. africana (200—600 mg/kg) resulted in detect ignifiCRgQt -.001) decreases in the levels of these enzymes

as well as total and combined bilirubin in the extract/fractions-tre groupT CM fraction had the highest effect, although these

reductions were not dose-dependent. When compared t tam oup, the groups pre-treated with the root extract/fractions had

considerably (P <.01-.001) higher levels of total and amgmin, with the DCM fraction having the greatest effect(Table 2).

The activities of serum ALT, AST, ALP jrect biWubin, and total protein that is initially present in the cytoplasm were estimated in

order to evaluate liver function [ u athy, these substances and enzymes seep into the bloodstream, acting as an indicator of

liver damage[26].In this st the Wgrasgtamol group had unusually high serum concentrations of ALT, AST, ALP, total and direct bilirubin, as

well as a decrease in total protein level. These findings indicate hepatic cell damage and paracetamol-induced liver dysfunction.The reversal of



[27]

Hence, determination of serum bilirubin

represents an index for the assessment of hepatic function[29].



However, concomitant treatment of the rats with root extract and fractions of H. africana caused reductions in the levels of

MDA of various treatment groups which were only significant in the groups treated with the highest dose (600 mg/kg) of the extract and

silymarin (Table 3).

[30]. The root extract and fractions have been

observed in this study to increase hepatic enzymatic and non-enzymatic antioxidants such as SOD, GPx, CAT and GSH and also decrease



MDA level, indicating the involvement of reactive free radicals scavenging activity,

. This finding corroborates earlier report by[11].

This effect could be due to the free radicals scavenging potentials of the root extract/fractions and its antioxidative stress activity [6, 11].

[6,11,14].

Table 2: Effect of H. africanaroot extract and fractions on liver function parameters of rats with Paracetamol-induced toxicity

Treatment Dose Total Albumin (g/dL)  Total Bilirubin ~ ALT (U/L) ALP (U/L) AST (U/L) Combined
protein(g/ (umol/L) Bilirubin
mg/kg dL) (umol/L)
Control 10 75.0+ 2.55  47.50+0.64 3.95+0.18 9.15+ 0.18 30.75+ 2.42 17.0+ 1.08 2.57+0.22
Paracetamol 2000 56.0+2.01° 34.0+1.68° 8.37+0.30° 32.25+1.49° 61.75+2.75°  41.50+2.02° 5.85+ 0.42°
Crude 200 76.50+1.55" 4550+ 1.32 7.32+0.19°f 29.75+ 1.88°  44.0+1.08°% 36.50+ 0.64° 4.32+ 0.23*¢
extract f d b,f b d b b
400 69.0+1.68 41.25+1.49 7.42+0.51" 28.0+ 1.95 44.25+ 3.56°¢  36.5+ 2.59 3.15+ 1.04
600 69.75+2.01"  41.50+ 1.55¢ 6.80+0.51" 21.5+2.90° 37.25+1.75' 4.95+ 0.49%¢

33.50+2.50™
d



Agqueous

Fraction

400

DCM fraction 400

Silymarin

100

60.50+1.32%

65.0+1.22¢°

66.50+2.32¢

40.5+£1.04

41.25+1.49¢

41.0+2.18

4.90+0.28'

4.92+0.26'

3.52+0.17'

14.25+ 0.90f

13.95+ 0.75'

11.12+2.17°

47.25+ 0.85°°

51.75+ 3.68°

40.75+ 1.25'

24.25+ 0.85'

24.25+ 1.37"

13.75+ 0.85'

2.57+ 0.22f

2.35+ 0.15'

1.90+ 0.16'

Data is expressed as MEAN = SD, Significant at ®p<0.05, ’p<0.01, °p<0.001, when compared to control; Significant at “p<0.05, °p<0.01,

'p<0.001 compared to organotoxic group. n = 5.

Table 3: Effect of H. africanaroot extract and fractions on liver oxidative markers of rats with paracetamol-induced toxicity

Treatment Dose SOD(U/ml)  CAT(U/g of GPx(ug/ml) GSH(pg/ml)  GST MDA(uMol/ml)
mg/kg protein)

Control 10 0.35+0.03  5.85+0.24 0.091+0.002 2.01+ 0.08 0.53+0.07 0.41+ 0.03

Paracetamol 2000 0.18+0.01° 1.41+0.18° 0.036+0.02° 0.93+ 0.07° 0.31+0.03" 0.61+ 0.02°

Crude 200  0.20+0.01°  2.14+0.25' 0.053+0.04°  1.56+0.16  0.36+0.02*  0.59+0.01°

extract 400 0.29+0.02 1.91+0.30° 0.046+0.09% 1.02+0.21° 0.33+0.02% 0.51+0.03
600 0.32+0.03 2.63+ 0.15' 0.068+0.01° 1.48+0.24 0.55+0.03° 0.48+0.04°

Aqueous 400 0.18+0.01 2.40+0.16' 0.048+0.01* 1.12+ 0.16° 0.24+0.03° 0.59+ 0.02%

Fraction



DCM fraction 400 0.28+0.02 2.16+0.15' 0.040+0.001°  1.82+ 0.03f 0.35+0.01*  0.50% 0.02

Silymarin 100  0.43+0.01'  3.56+0.32' 0.046+0.001*  1.04+0.01%  0.40+0.01°  0.34%0.02°

Data is expressed as MEAN = SD, Significant at *P<.05, °P<.01, °P<.001, when compared to control; Significant at °P<.05, °P<.01, 'P<.001



Hepatocytes, nuclei, the portal triad, the bile duct, the hepatic artery, and the hepatic vein all
had normal cellular profiles and were all contained within normal cellular architecture in Group 1
(normal control, A) treated distilled water (10 mL/kg), according to histological sections of the

livers of rats receiving various treatments (Figure 1). After receiving paracetamol (2 g/kg)

treatment, the organotoxic group (Group 2, B) showed signs of cellular abnormaliti®§, such as
disseminated necrotic region evidence with karyolysis and hemorrhagic pa

comparison to the control group, very few lobules displayed normal gar &\ normal

hepatocyte arrays (Figure 1). After receiving 200 mg/kg of H. africarg r nd PCM, the
rats in Group 3 (C) had a partially normal area with normalg@€pato ays®nd moderately
hemorrhagic sinusoidal gaps. Focused fatty alteratio cqgted Kupfer cells were visible in

the parenchyma. Confluence necrosis and a m cal ar®go ocyte drop out were also

observed (Figure 1).Group 4 (D) rats were gfven /kg of 'H. africana root extract and PCM,

and the rats' livers displayed both arr of ocyl®g and hydropic hepatocytes (ballooning
degeneration), in partially norm ! re weN several sites of confluence necrosis visible
in the parenchyma. A liver gection r led tifocal areas of hepatocyte drop out and

confluence necrosis, matorY infiltration, and hyaline degeneration in Group 5 (E)
rats treated with & Wgfricanaroot extract and PCM.There were many normal
. The liver sections of the rats in group 6 (F) that were given

aqueous fraction of H. africana root displayed moderately congested

with dicgropliethane fraction (400 mg/kg) of H. africana root and PCM (2000 mg/kg) displayed
normal hepatocyte and portal triad arrays with no visible lesions. The liver segment of the
silymarin-treated rats with PCM-induced toxicity (Group 8, H) showed normal hepatocyte and

blood vessel arrays with no discernible damage (Figure 1).



From a histological perspective, paracetamol was found to have significantly reduced the root
extract/fractions pre-treated groups' cellular deterioration and other abnormalities. The histology
result is consistent with the liver function parameters' values, suggesting that the extract may

have a dose-dependent hepatoprotective impact on liver damage caused by paracetamol.



Figure 1: Liver histological section of rat treated with distilled water 10 mL/kg(A), Paracetamol
2g/kg (B), H. africana extract 200 mg/kg (C), 400 mg/kg, (D), 600 mg/kg (E), Aqueous fraction (F),
DCM fraction (G), Silymarin 100 mg/kg (H) showing normal arrays of liver cells (black arrows)
and moderately dilated vessels (V),confluence necrosis (#), area of inflammatory infiltrate
and hyaline degeneration (asterisk),activated kupfer cells and focal fatty changes (white
arrow) H&E stain, x400 magnification.



4.0 Conclusion

The results of this study suggest that the root extract and fractions of H. africana possess liver
protective and antioxidative stress potentials against injurious substance which is through the

activities of its phytochemical constituents.

Ethical approval

All authors hereby declare that ‘Principles of laboratory animal care’ (NIH publication No. 85-23,
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