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Abstract

Achyranthes aspera leaves are believed to reverse drug resistance and increase
the efficacy of current drugs. Achyranthes aspera leaves contain many
secondary metabolites needed for the redressal of diseases and ailment. Thus,
the ART-induced hepatotoxicity in rats. Methodology: Thirty (30) albino rats
were divided into 5 groups of 6 each and treated as follows: Group A (no
antiretroviral drugs, no extract); group B (antiretroviral drugs alone); group C
(extract alone); group D (antiretroviral drug plus 40 mg/kg extract); group E
(antiretroviral drug plus 80 mg/kg extract). All treatment lasted for twenty-
eight days. Blood samples were collescted and serum ALT and AST
determined using UV-spectrophotometer. The mean (+ S.E.M) of data were
calculated and further analysed for statistical significance using graph Pad
Prism 5.0. Results: Mean serum ALT were 36.8 * 20.24, 56.11 £ 6.12, 54.6 £
24.18, 90.40 £ 11.14, 88.36 £ 13.10 and that of AST were 143.8 £ 20.24,
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208.4 + 16.13, 60.0 = 24.18, 164.40 + 11.14, 52.36 * 16.14 for groups A, B,
C, D, and E respectively. There was a statistically significant difference
between the mean values of serum AST for group B and those for group C.
However, there was no statistically significant difference between the ALT
values for the test and control groups of rats (p value >0.999) Also, there was
no statistically significant difference between the mean values of AST for
group B and those of groups A, D, E. Conclusions: This extract at a higher
concentration should add to the treatment of HIV in synergy with antiviral

drugs, However, the extract shown no significant reduction of serum ALT
and AST in ART treated rats.

Keywords: Aqueous, Leaf, Extract, Achyranthes Aspera, Leaves,
Antiretroviral, Drug, Induced, Hepatotoxicity, Rats

INTRODUCTION

Knowledge of herbs has been handed down from generation to generation for thousands
of years [1]. Herbal drugs constitute a major part in all traditional systems of medicines.
Herbal medicine is a triumph of popular therapeutic diversity. Plants above all other agents
have been used for medicine from time immemorial because they have fitted the immediate
personal need, are easily accessible and inexpensive [2]. In the recent past there has been a
tremendous increase in the use of plant-based health products in developing as well as
developed countries resulting in an exponential growth of herbal products globally. An
upward trend has been observed in the research on herbals. Herbal medicines have a
strong traditional or conceptual base and the potential to be useful as drugs in terms of
safety and effectiveness leads for treating different According to the WHO more than 80
% of the world’s population relies on traditional herbal medicine for their primary health
care [4]. Plants continue to serve as possible sources for new drugs and chemicals derived
from various parts of plants [5]. In recent time there has been a marked shift towards
herbal cures because of the pronounced cumulative and irreversible reactions of modern
drugs. However, due to over population, urbanization and continuous exploitation of these
herbal reserves, the natural resources along with their related traditional knowledge are

depleting day by day [6].

In the present era of drug development and discovery of newer drug molecules many plant

products are evaluated on the basis of their traditional uses. One of the many plants which
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are being evaluated for their therapeutic efficacies is Achyranthes aspera which is
commonly known as Latjeera (Hindi) & Rough Chaff tree (English). It is an erect or
procumbent, annual or perennial herb, 1-2m in height, often with a woody base, commonly
found as a weed of waysides, on roadsides [7, 8, 9]. Although it has many medicinal
properties, it is particularly used spermicidal [10], antipyretic [11] & as a cardiovascular

agent [12].

Traditionally, the plant is used in asthma and cough. It is pungent, antiphlegmatic,
antiperiodic, diuretic, purgative and laxative, useful in oedema, dropsy and piles, boils and
eruptions of skin etc. Crushed plant is boiled in water and is used in pneumonia. Infusion
of the root is a mild astringent in bowel complaints. The flowering spikes or seeds, ground
and made into a paste with water, are used as external application for bites of poisonous
snakes and reptiles, used in night blindness and cutaneous diseases [13]. For snake bites the
ground root is given with water until the patient vomits and regains consciousness. Inhaling
the fume of Achyranthes aspera mixed with Smilax ovalifolia roots is suggested to improve
appetite and to cure various types of gastric disorders [14]. It is useful in haemorrhoids,
leaves and seeds are emetic, hydrophobia, carminative, resolve swelling, digestive and expel
phlegm. Ash of the plant is applied externally for ulcers and warts. The crushed leaves

rubbed on aching back to cure strained back [15].

A fresh piece of root is used as tooth brush. Paste of the roots in water is used in
ophthalmia and opacities of the cornea. Paste of fresh leaves is used for allaying pain from
bite of wasps [16]. The plant is useful in liver complaints, rheumatism, scabies and other

skin diseases. It also possesses tranquillizing properties [17, 18].

W. Shibeshi et al. [19] studied effects of methanolic extract of the leaves and reported for
antifertility activities such as abortifacient, estrogenesity, pituitary weight, and ovarian
hormone level and lipids profile in female rats. The abortifacient effect of the methanolic
extract of the leaves of Achyranthes aspera was determined by counting the dead fetuses in
vivo. Effect on estrogenesity was assessed by taking the ratio of the uterine weight to body
weight. The ratio of the pituitary weight to body weight was also calculated. The effect of
the extract on the level of ovarian hormones and lipid profile were evaluated using

electrochemiluminescence immunoassay [19].

Hepatotoxicity, defined as a rise in either (a) alanine transferase (ALT) level more than

three times of upper limit of normal (ULN), (b) alkaline phosphatase (ALP) level more
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than twice ULN, or (c) total bilirubin level more than twice ULN when associated with
increased ALT or ALP [20], is one of the most serious adverse effects of antiretroviral
therapy (ART). This often results in discontinuation of treatment leading to worsening of
the patient’s condition [21]. Discontinuation of antiretroviral treatment worsens drug
resistance which is also very common with these agents. It has also contributed to

increased incidence of hospital admissions [22].

Though hepatotoxicity occurs with most antiretroviral regimen, it is more common with
the older agents. In particular, studies show that protease inhibitors (PI) such as indinavir
and ritonavir are more likely to produce liver toxicity compared to other agents [23].
Antiretroviral-induced hepatotoxicity occurs more in HIV patients co-infected with
hepatitis B virus (HBV) or hepatitis C virus (HCV) as treatment for HBV and HCV
improved tolerance to antiretroviral drugs [24]. Also, heavy alcohol intake, female gender,
old age, high CD4+ count and previous exposure to ART are important risk factors for

antiretroviral induced hepatotoxicity [25, 26].

The prevalence of hepatotoxicity in HIV/AIDS patients starting new antiretroviral
treatment ranges between 4.5% and 10% [27]. Moderate or severe hepatic injury is defined
as 5-fold or 10-fold increase in plasma aminotransferases (AST, ALT) levels relative to pre-

treatment baseline.

Mechanisms of ART-induced liver damage include direct hepatic injury, immune

reconstitution, hypersensitivity reaction, and mitochondrial injury [28, 29,30,31].

There is documented evidence for the metabolism of antiretroviral drugs in rats. It has
been documented that ritonavir, saquinavir, and efavirenz inhibited biliary excretion of
taurocholic acid in human and rat hepatocytes [32]. It has also been demonstrated that
efavirenz, abacavir, and lamivudine at dosages of 0.43 mg/kg, 0.43 mg/kg, and 0.21 mg/kg
respectively independently elevated hepatic enzymes in albino rats after oral

administrations for one week [33,34].

Certain therapeutic manipulations are reported to ameliorate ART-induce hepatic injury. In
one study, it was found that procysteine, an intracellular glutathione stimulator, when
combined with antiretrovirals reduced the toxicity of the latter [35]. Also, magnesium
dietary supplementation has been found to suppress anti-retroviral-induced oxidative stress
in rat hepatocytes [36]. However, these orthodox therapeutic interventions present their

own challenges. For example, interferon-alpha induces elevation of aminotransferases
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among other adverse effects [37]. There is, therefore, need to search for alternative agents

such as herbal remedies that will ameliorate hepatotoxic effects of antiretroviral agents.

Some herbal remedies are reported to be hepatoprotective and have therefore found
application in the management of liver disorders [38,39]. One of the medicinal plants
credited with such hepatoprotective activity. This plant, also known Achyranthes, Species —
Aspera belongs to the family Amaranthaceae. It is It is useful in haemorrhoids, leaves and
seeds are emetic, hydrophobia, carminative, resolve swelling, digestive and expel phlegm.
Ash of the plant is applied externally for ulcers and warts. The crushed leaves rubbed on
aching back to cure strained back [40]. foods and also in the treatment of fever, diarrhea,
paste of fresh leaves is used for allaying pain from bite of wasps [41]. The plant is useful in
liver complaints, rheumatism, scabies and other skin diseases. It also possesses

tranquillizing properties [42,43].

This study is justified by the fact that there is high incidence and prevalence of anti-
retroviral induced hepatotoxicity. For instance, the prevalence of hepatotoxicity in
HIV/AIDS patients starting new antiretroviral treatment ranges between 4.5% and 10%
[44]. Hepatotoxicity, when moderate or severe, may warrant discontinuation of
antiretroviral therapy with the attendant increases in hospital stay, cost of treatment, and
morbidity/mortality. The disruption of therapy also encourages the emergence of resistant
strains of HIV which increases the prevalence of HIV/AIDS and the resultant public

health concerns.

The main objective of the study was to determine if the aqueous leaf extract of
Achyranthes aspera has a protective effect on ART induced hepatotoxicity in rats. Specific

objectives included:

1. To determine the effect of aqueous leaf extract of Achyranthes aspera on serum
ALT and AST in rats.

2. To determine the effect of aqueous leaf extract of Achyranthes aspera on serum
ALT and AST following ART-induced hepatotoxicity in rats.

3. To determine the effect of increasing doses of aqueous leaf extract of Achyranthes

aspera on ALT and AST following ART-induced hepatotoxicity in rats.
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MATERIALS AND METHODS

This study procedures were in accordance with guidelines for the care and use of laboratory

animals [45].
Calculation of Sample Size

Sample size of 30 rats at 95% power to detect a difference between means of 2.5 ata
significant level (alpha) of 0.05 (two tailed) was chosen using the special formula for the

calculation of sample size for laboratory animals’ experiments [45]:
N = 1+2C[s/d]*......... 1

Where, C = a constant (7.8) at 0.05 level of significance; s = 2.75 (standard deviation from

a similar previous study) [29]; d = difference between means desired in present study.
Animal (Albino rats)

Thirty (30) rats of both sexes, 6-8 weeks old, were obtained from the animal house,
HAUEMM, Federal housing Estate Bajabure Gerie. Adamawa state. Nigeria. The animals
were certified healthy by a veterinarian. Each group of 6 rats was housed in a metal cage
measuring 60cm x 45 cm x 30 cm and was allowed free access to animal feeds and clean
drinking water. Left over feeds and water were discarded and the cages cleaned with
chlorhexidine antiseptic solution every 12 hours. Artificial light was provided by
fluorescent lamps (18 watts) and light-dark cycle of 12-12 hours maintained. The animals

were maintained in this arrangement for two weeks for acclimatization.
Preparation of Plant Extracts

One kilogrammes of fresh leaves of Achyranthes aspera was collected, washed under
running tap water, and air-dried at room temperature. Thereafter, the dried leaves were
ground into fine powder and 50 grams of the powder was extracted with 500 ml of distilled

water using the Soxhlet method [30]. The filtrate was obtained by solvent evaporation.
Experimental Procedure

The rats were randomly divided into 5 groups of 5 each. Thereafter, we treated the animals

with the following drugs by gastric gavage for 28 days [45] as follows:
Group A: Fach rat was given normal feed (no ART, no extract)

Group B: Each rat was given efavirenz (Ranbaxy, India) 8.6 mg/kg, abacavir (Ranbaxy,
India) 8.6 mg/kg, and lamivudine (Ranbaxy, India) 4.3 mg/kg [46].
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Group C: Each rat was given 80 mg/kg aqueous leaf extract of Achyranthes aspera.

Group D: Each rat was given efavirenz 8.6 mg/kg, abacavir 8.6 mg/kg, and lamivudine 4.3
mg/kg, plus 40 mg/kg aqueous leaf extract of Achyranthes aspera [47].

Group E: Each rat was given efavirenz 8.6 mg/kg, abacavir 8.6 mg/kg, and lamivudine 4.3
mg/kg, plus 80 mg/kg aqueous leaf extract of Achyranthes aspera.

A treatment chart was maintained. After 28 days, blood samples were collected from each

rat for the estimation of serum ALT and AST.
Collection of Blood Samples

The rats were anaesthetized, one at a time, using intramuscular ketamine and diazepam 50
mg/kg and 5 mg/kg respectively [48]. Thereafter, blood samples were collected using the
method described by Hoff [49]. Briefly, the skin over the jugular vein was cleaned with
methylated spirit-soaked cotton wool and 1.0-2.0 mls of whole blood withdrawn through
the jugular vein using a 25G hypodermic needle fitted unto a 2 ml syringe. The withdrawn
blood samples were transferred gently into plain specimen bottles and allowed to clot
naturally. Thereafter, the serum was separated into another specimen bottles using a

micropipette and stored at 2-8°C until use.
Determination of Serum ALT and AST

We determined the serum ALT and AST using AST and ALT kits (Randox, United
Kingdom) and UV-VIS spectrophotometer (Spectrum lab 7525, New Life Medical,
England) based on the principle described by Reitman and Frankel [50].

Statistical Analysis

The mean values £ S.E.M. of AST and ALT were calculated. Then the data were tested for
normality using D’Augostino and Pearson omnibus normality test. The data failed the
D’Augostino and Pearson omnibus normality test. Therefore, values of serum ALT and
AST obtained for the test and control groups of rats were tested for statistically significant
differences using Mann Whitney test or Kruskal-Wallis test plus Dunn’s multiple
comparisons. There was no transformation of data. All the statistical tests were performed
using Graph Pad Prism 6.0 and the results taken as statistically significant if the p value <

0.05.
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RESULTS

Yield of the Extract Fifty (60) grams of the powdered leaves yielded 25 grams of extract
giving a percentage yield of 47.

Serum Aminotransferases

The values of serum ALT and AST obtained were within the reference values. Contrary to
expectations, these values did not change when increasing doses of the extract were added

to the antiretroviral drugs.

The mean values (£ S.E.M) of serum ALT are shown in Table 1. When subjected to
further analysis, there was no statistically significant difference between the ALT values for

the test and control groups of rats as shown in table. 1 (p value > 0.999).

The mean values (£ S.E.M) of serum AST are shown in Table 2. Further analysis of the
data revealed that there was a statistically significant difference between the mean values

for group B (ART alone) and those for group C (extract alone) as shown in tables. 2 and 4
(p value = 0.010).

However, there was no statistically significant difference between the mean values of serum
AST for group B (ART alone) and those of group A (no extract, no ART), group D (ART
+ 40 mg/kg extract), or group E (ART + 80 mg/kg extract). Also, increasing the dose of
the extract from 40 mg/kg (group D) to 80 mg/kg (group E) did not significantly affect the
level of serum AST as shown in Fig. 3 (p value = 0.659).
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Figure 1: B vs C
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Table 1: Serum alanine aminotransferase (ALT) values of rats treated with antiretroviral

drugs (ART) alone (group B) compared to those of rats treated with aqueous leaf extracts

of Achyranthes aspera alone (group C) using nonparametric Mann Whitney test.

SERUM ASPARTATE AMINOTRANSFERASE
(AST)

Table Analysed Data-1
Column B vs Column C Extract alone vs ART alone
Mann Whitney test
P-Value >0.9999
Extract or approximate P-value Extract
p-value summary Ns
Significantly different (P< 0.05) No
One- or two-tailed P-value? Two-tailed
Sum of ranks in Colum A, B 25, 20
Mann-Whitey U 10
Differences Between Medians
Median of Column A 58.00, n=6
Median of Column B 54.60, n=4
Difference Actual -3.800
Difference Hodges-Lehmann -1.200
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Figure 2: Bvs C
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Table 2: Serum aspartate aminotransferase (AST) values of rats treated with antiretroviral

drugs (ART) alone (group B) compared to those of rats treated with aqueous leaf extracts

of Achyranthes aspera alone (group C) using nonparametric Mann Whitney test

SERUM ASPARTATE AMINOTRANSFERASE

(AST)

Table Analysed Data-1
Column B vs Column C Extract alone vs ART alone
Mann Whitney test

P-Value 0.0160
Extract or approximate P-value Extract
p-value summary -
Significantly different (P< 0.05) yes

One- or two-tailed P-value? Two-tailed
Sum of ranks in Colum A, B 38, 20
Mann-Whitey U 0
Differences Between Medians

Median of Column A 198.00, n=6
Median of Column B 54.60, n=4
Difference Actual -166.8
Difference Hodges-Lehmann -154.0
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Figure 3: D vs E
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Table 3: Serum aspartate aminotransferase (AST) values of rats treated with antiretroviral
drugs (ART) plus 40 mg/kg aqueous leaf extracts of Achyranthes aspera (group D)
compared to those of rats treated with (ART) plus 80 mg/kg aqueous leaf extracts of

Achyranthes aspera (group E) using nonparametric Mann Whitney test

SERUM ASPARTATE AMINOTRANSFERASE
(AST)
Table Analysed Data-1
Column B vs Column A ART + 80mg/Kg Extract vs ART
40mg/Kg Extract
Mann Whitney test
P-Value 0.6572
Extract or approximate P-value Extract
p-value summary ns
Significantly different (P< 0.05) no
One- or two-tailed P-value? Two-tailed
Sum of ranks in Colum A, B 16, 20
Mann-Whitey U 7
Differences Between Medians
Median of Column A 100.00, n=6
Median of Column B 140.60, n=4
Difference Actual 40.00
Difference Hodges-Lehmann 26.80
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Table 4: Serum Aspartate Aminotransferase (AST) Values of Rats Treated with

Antiretroviral Drugs (ART) Alone (Group B)

SERUM ASPARTATE AMINOTRANSFERASE (AST) VALUES

Subjects

Number of
Families

Number of
comparisons per
Family

Alpha

0,06

Dunn’s

Mean rank
difference

Significant

Summary

Dunn’s Multiple
Comparisons
Test

6.800

ns

No extract, no ART

12.45

Extract alone

ART alone vs
No Extract, no
ART

8.450

ns

wlfe

ART + 40mg/kg extract

ART alone vs

Extract alone

5.300

ns

ART + 80mg/kg

ART alone vs
ART +
40mg/kg

ART alone vs
ART +
80mg/kg

Test Details

Mean rank
1

Mean
rank 1

Mean rank
1

nl

n?2

ART alone vs
No Extract, no
ART

17.60

11.00

6.800

ART alone vs
Extract alone

17.60

5.300

12.45

ART alone vs
ART +
40mg/kg

17.60

9.800

8.350

ART alone vs
ART +
80mg/kg

17.60

13.00

5.200
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NB: Serum aspartate aminotransferase (AST) values of rats treated with antiretroviral

drugs (ART) alone (Group B) compared with those treated with a combination of ART

and extract of Achyranthes aspera using Kruskal-Wallis test followed by Dunn’s multiple

comparison test. [Group A (no extract, no ART), group C (extract alone), group D (ART +

40 mg/kg extract), group E (ART + 80 mg/kg extract)]

Table 5: Mean (£ S.E.M) Serum Alanine Aminotransferase (ALT) Values (U/L) In the

Test and Control Groups of Rats

Group A (Al- Group B (B1- Group C (C1- Group D (D1- Group E (E1-
A5) B5) C4) D5) E4)
32.00 64.00 28.00 246.00 270.00
36.00 84.00 112.00 55.00 156.00
24.00 25.12 10.00 76.00 130.00
30.00 46.00 80.00 124.00 55.00
64.00 57.00 0.00 0.00 0.00
Mean
36.8 + 20.24 56.11 £ 6.12 54.6 + 24.18 90.40 + 11.14 88.36 + 13.10

Table 6: Mean (£ S.E.M) Serum Aspartate Aminotransferase (AST) Values (U/L) In the

Test and Control Groups of Rats

Group A (Al- Group B (B1- Group C (C1- Group D (D1- Group E (E1-
Ab5) B5) C4) D5) E4)
128.00 196.00 22.00 246.00 270.00
132.00 163.00 64.00 55.00 156.00
122.00 254.00 140.00 76.00 130.00
124.00 200.00 20.00 124.00 55.00
228.00 225.00 0.00 0.00 0.00
Mean
143.8 £ 20.24 208.4 £ 16.13 60.0 £ 24.18 164.40 £ 11.14 52.36 £ 16.14
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Table 7: AST/ALT Ratios in The Test and Control Groups of Rats

Biochemical analysis
Groups AST (U/L) ALT (U/L) AST / ALT Ratio
A 36.12 £10.13 143.11 £6.12 0.26
B 54.05 £ 12.12 196.12 £ 6.12 0.28
C 53.11 £11.10 59.13% 14.08 0.96
D 91.11 £ 13.14 164.11 £17.11 0.57
E 88.11 £ 16.19 152.15 £ 10.22 0.62
DISCUSSION

The qualitative studies of the above—mentioned extracts show the presence of many
bioactive compounds, such as tannins which play a role in antitumor, antimicrobial, and
antiviral activity [51, 52,53]. They have also been reported as an inhibitory agent in HIV
replication [54]. They are important for the healing of mucous membranes [55]. The
presence of cardiac glycosides indicated their use in many heart diseases [56]. The presence
of phenols was indicated by many plant extracts. They act as antioxidants in humans as well
as plants [57]. Saponins act as an important tool in the defence mechanism of plants as they
inhibit microbial attacks, and they can be used for the treatment of fungal as well as yeast
infections [58]. Alkaloids play an important role in many pharmacological actions. They can
act as antimicrobial, antimalarial, anti-hyperglycaemic, and anti-cancerous agents [59]. They
can be exploited for recreational drugs [60]. Terpenes could act as a therapeutic as well as a
protective agent. They could be used in the agriculture industry for storing agricultural

products [61]. Steroids play their role in the proper regulation of immune responses [62].

Phlobatannins show many astringent properties [63]. Carbohydrates provide strength for
the different functions of the body; thus, we can say that they act as petrol to strengthen
the body [64]. Due to the antimicrobial and anti-inflammatory actions of coumarins, they
are thought to have anti-hyperproliferative effects in skin diseases [65]. Proteins’ nutritional
value could not be declined, as they act as central units or building blocks for life. For the

maintenance of life and for a healthier body, proteins are a much-needed component [66].

Thus, the mean values for serum ALT in group A (no ART, no extract) was 36.12 £
10.13U/L which is within the reference range of 18-45 U/L [67]. Also, the mean value for
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serum AST in group A (no ART, no extract) was 143.11 £ 6.12U/L which is also within

the reference range of 74-143 U/L.

However, reference values for ALT and AST in rats vary widely from laboratory to
laboratory and from region to region [68]. ALT is more specific for the liver, but AST is
often used to monitor the response of the liver to drug and other toxic substances

especially in rats [69].

The serum ALT and AST values in groups A, B, D, and E are slightly raised, but none is
raised up to five times (5x) above normal value. Therefore, the animals sustained mild
disturbances of liver function and not toxic liver damage [70]. The AST/ALT ratio is
useful for categorizing liver damage. Ratios greater than 1 are suggestive of liver damage
[71, 72]. In contrast, Ajibade et al. [73] orally administered high doses of the aqueous

extract of this plant on adult Wistar rats and recorded abnormal liver enzymes values.

In this study, the AST/ALT ratios are less than 1, suggesting minimal disturbances of liver
function. There was no statistically significant difference between the ALT values for the
test and control groups of rats as shown in table. 1 (p value > 0.999), but there was a
statistically significant reduction (P value = 0.0160) table 2, in AST values in group C
(extract alone) compared to those in group B (ART alone). This finding which
demonstrated the hepatoprotective of the extract is in line with some earlier studies [74].
However, the addition of the extract to the ART in groups D and E did not confer

hepatoprotection on these groups as shown in table. 4.

A possible explanation for this observation could be that the dose of extract added was
suboptimal or that the duration of treatment was short. Usually, administration of
hepatotoxic drugs to rats produces abnormal aminotransferases levels which peak within
one week after initiation of treatment. This peak drops at four weeks and a steady level is

maintained as long as ART treatment is continued [75].

Therefore, it seems that more time is needed for the hepatotoxicity to be reversed and the
increased plasma aminotransferases to be restored to normal by the addition of the
hepatoprotective extract. On the other hand, in some studies that produced
hepatoprotection, the rats were pre-treated with the extracts before the hepatotoxic drugs
were administered [76]. This pre-treatment with the extract probably stabilizes the

hepatocytes before the administration of the hepatotoxic drugs since the mechanism of
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hepatoprotection by these herbs is known to be through the production of antioxidants

and heat shock proteins which stabilize cell membranes [77,78].

Pre-treatment with the extract before the initiation of ART should be tried in subsequent
studies. The findings in this study may not actually simulate what will happen when

HIV/AIDS patients are used as subjects in this study.

HIV/AIDS patients who usually have reduced plasma glutathione levels [79] ate more
likely to benefit from hepatoprotective herbs when on antiretroviral therapy. This is
because such herbs are known to increase plasma glutathione level as already stated above.
In addition to stabilizing the hepatocyte membrane, glutathione also boosts the immune
system which is very important in hepatoprotection. It is obvious that the liver in such
HIVAIDS patients will be more susceptible to hepatotoxic effects of antiretroviral drugs
and will, therefore, benefit more when hepatoprotective herbs are used as therapeutic

adjuncts in these patients.

The findings in the liver in this study are not surprising since the serum aminotransferases
were not abnormally raised. This is in keeping with some findings that biochemical changes

often occur earlier than histological changes in cases of liver disease [80].

CONCLUSION

This extract produced statistically significant reduction of serum aminotransferases in the
group of rats that received extract alone. However, this reduction in serum
aminotransferases was not observed in the groups that received antiretroviral drugs plus
the extract. These statistical findings show that there was no statistically significant
difference in serum ALT and AST between the exposed and control groups (p > 0.05).
Consequently, it could be concluded that at the doses of ART and extract and length of
exposure used in this study, aqueous leaf extract of Achyranthes aspera did not reduce the
serum level of ALT and AST in rats. The reason for this could be suboptimal dose of
extract or short duration of treatment. Perhaps, better results could be achieved if

HIV/AIDS models of rats or HIV/AIDS patients are used as subjects in the study.
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