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Antioxidant and sub-chronic toxicity studies on some biochemical 
parameters of the extract of Rhipsalis neves armondii K. Schuum. 
(Cactaeceae)

Background: Rhisalis neves armondii K. Schuum. (Cactaceae) 
aerial parts preparation is used to treat inflammatory disorders 
and cancer in Nigerian ethnomedicine hence the need to study 
its antioxidant properties and to evaluate the toxicity profile.   
Methods: The dried, ground, aerial parts of Rhipsalis neves ar-
mondii were extracted with a mixture of methanol and dichloro-
methane (1:1). The obtained extract (RNE) was employed for 
antioxidant and sub chronic toxicity studies. Antioxidant activity 
was determined using two in vitro models: ferricyanide reducing 
power assay and 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical 
scavenging assay, while ascorbic acid was used as standard 
antioxidant agent. Sub chronic toxicity tests were performed on 
some hematological and biochemical parameters such as total 
leukocyte count, differential white blood count and levels of the 
liver marker enzymes, in rats.  Results: The results showed that 
the RNE exhibited potent reducing power activity with mean ab-
sorbance value of 1.34 compared to 0.85 of ascorbic acid. The 
extract also produced a concentration-dependent percentage 
increase in DPPH radical scavenging activity at tested doses 
with IC40 values of 360 µg/ml and 130 µg/ml doses for RNE and 
ascorbic acid, respectively.   There was no significant difference 
(p<0.05) in the liver marker enzymes (ALT, AST and ALT) and 
hematological parameters (neutrophils, lymphocyte, monocyte, 
eosinophil) of the animals at tested doses of the extract. The re-
sults also showed an LD50 of the extract greater than 5000 mg/
kg body weight. Conclusion: The result indicated that the extract 
of Rhipsalis neves armondii possesses antioxidant activity with 
good toxicological and safety profile. 
Keywords: Rhipsalis neves armondii; antioxidant; sub-chronic 
toxicity; biochemical   parameters. 
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1.0 Introduction

Oxidative stress is a major pathogenic event 
occurring in several diseases, ranging from 
metabolic to proliferation disorders such as 
coronary heart disease, inflammation, stroke, 
diabetes mellitus and cancer [1]. Reactive free 
radicals are highly responsible for oxidative stress 
and the pathological role of these free radicals 
in many ailments has been well established. 
Several biochemical reactions in our body system 
generate reactive oxygen species, which, if not 
effectively scavenged by cellular constituents, 
may lead to various morbid conditions [2]. This 
growing awareness of the role of reactive 
oxygen species (ROS) in disease conditions 
has led to a renewed interest in the search for 
novel antioxidant agents through extensive 
investigation of medicinal plants for novel 
antioxidant phytoconstituents. Antioxidants can 
be classified into enzymatic, non- enzymatic, and 
synthetic antioxidants. Enzymatic antioxidants 
are produced endogenously which include 
superoxide dismutase, catalase, glutathione 
peroxidase, glutathione reductase and glutathione 
S-transferase. The non-enzymatic antioxidants 
are variously obtained from medicinal plants and 
other natural sources and are mainly phenolic 
compounds such as tocopherols, carotenoids, 
ascorbic acid, flavonoids and tannins [3]. In 
addition, synthetic antioxidant compounds are 
butylated hydroxytoluene (BHT) and butylated 
hydroxyanisole (BHA) which are commonly 
used in processed foods. However, reports 
have shown that they have several side effects 
such as risk of liver damage and carcinogenesis 
in laboratory rats [4, 5]. Many plant preparations 
and their bioactive constituents have already 
been reported to possess antioxidant activity 
by scavenging free radicals with therapeutic 
potential for free radical associated disorders 
[6, 7, 8].  Rhipsalis neves armondii K. Schuum. 
(Cactaceae) is among the numerous medicinal 
plants used in Nigerian ethnomedicine for the 
treatment of inflammatory conditions such as 
rheumatic pain and cancer disorders [9]. However, 
since these disorders could be attributable to 
oxidative stress, therefore, there the objective 
of this study was to evaluate the antioxidant 
potentials of R. nerves armondii as well as its 
sub chronic toxicological profile. Toxicological 
study of medicinal plants is of paramount 
importance as this will reveal their safety profile 

thus making them safe for both human and 
animal consumption.  

2 Materials and methods

2.1 Animals

Adult Swiss albino mice (22-30 g) and rats 
(150-200 g) of both sexes were obtained from 
the Animal House Facility of the Department 
of Pharmacology and Toxicology, University of 
Nigeria, Nsukka and used for the study. The 
animals were housed under standard conditions 
(25 ± 2 oC) with free access to standard pellets 
(Guinea Feed Nigeria, Ltd.) and water. The 
animals were transferred to the research area 7 
days before the experiment for acclimatization. 
All animal experiments were conducted in 
compliance with the National Institute of Health 
Guide for Care and Use of Laboratory Animals 
((Pub No. 85-23, revised 1985) and in accordance 
with the University of Nigeria Ethics Committee 
on the use of laboratory animals, registered by 
the National Health Research Ethics Committee 
(NHREC) of Nigeria.

2.2 Plant material

Fresh aerial parts of Rhiphalis nerves armondii 
were collected in the month of April before 
from Nsukka, Enugu State, Nigeria. The plant 
was identified and authenticated by Mr. Alfred 
Ozioko, a taxonomist, of the International Center 
for Ethno-medicine and Drug Development 
(InterCEDD), Nsukka, Nigeria. There the voucher 
specimen was preserved at the herbarium of the 
InterCEDD with the number INTERCEDD 08 11. 

2.3 Preparation of plant material 

The fresh aerial parts of R. nerves armondii were 
collected, cut, dried and pulverized. The powdered 
plant material was extracted by cold maceration 
with a mixture of methanol and dichloromethane 
(1:1 ratio) for 48 h. The mixture was then filtered 
using Whatman No. 1 filter paper. The filtrate was 
concentrated using a rotary vacuum evaporator 
under reduced pressure (40–50 °C) to obtain the 
Rhipsalis neves-armondii extract (RNE) which 
was stored in the refrigeration till usage. 

2.4 Phytochemical analysis

Qualitative phytochemical analysis for 
identification of plant phytoconstituents was 
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Figure 2: DPPH radical scavenging inhibition

Figure 1: Mean reducing power activity 

Table 1: Phytochemical analysis

Phytoconstituent Inference
Alkaloids +
Flavonoids +
Steroids +
Saponins -
Carbohydrates +
Tannins -
Terpenoids +
Resins +
Reducing sugars +
Fats and oil _
Glycosides _

Key: + = presence; - = absence 
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performed on RNE using standard procedures 
outlined by Trease and Evans [10]. All reagents 
used for the phytochemical analysis were of 
analytical grade and freshly prepared.

2.5 Ferricyanide reducing power assay 

The reducing power of the extract was determined 
using the modified method of Athukorala 
[11]. Briefly, a volume of 1.0 ml of different 
concentrations of the extract (25, 50, 100, 200 
and 400 µg/mL) in five (5) test rubes respectively 
were mixed each with 2.5 ml of phosphate buffer 
(200 mM, pH 5.5) and 2.5 ml of potassium 
ferricyanide (30 mM) and incubated at 50 oC for 
20 min. Thereafter, 2.5 ml of trichloroacetic acid 
(600 mM) was added to each of the reaction 
mixture and centrifuged for 10 min. at 3000 rpm. 
The upper layer (supernatant) of each of the 
centrifuged solutions (2.5 ml) was mixed with 2.5 
ml of distilled water and 0.5 ml of ferric chloride 
(6 mM) and their absorbance read at 700 nm. 
A standard (ascorbic acid) was used as the 
positive control. The absorbance of the standard 
was read and the values compared with that of 
the test extract. Increased absorbance of the 
reaction mixture indicated higher reducing power 
of the plant extract.

2.6 DPPH free radical scavenging assay

The DPPH free radical scavenging activity of 
the extract was measured using the modified 
method of McCune and Johns [12]. Briefly, 1.0 
ml of different concentrations of the extract 
(25, 50, 100, 200 and 400 µg/ml) in five (5) test 
tubes respectively were mixed each with 1.0 ml 
of DPPH in methanol (0.3 nM), and 1.0 ml of 
methanol to make 3.0 ml of the reaction mixture. 
The reaction mixture was incubated for 10 min. in 
dark, and absorbance read at 517 nm. A standard 
(ascorbic acid) was used as the positive control. 
The percentage inhibition was calculated using 
the following formula: Inhibition (%) = A0 - A1/
A0 x 100.                  

Where A0 = the absorbance of control, and A1 = 
the absorbance of the extract. 

2.7 Acute toxicity study

The acute lethal dose (LD50) of RNA was 
ascertained by the method described by Lorke [13]. 
Briefly, the study was performed in two phases. In 

the first phase, 9 mice were divided into 3 groups 
of 3 mice per group, and treated with the RNE 
at the doses of 10, 100 and 1000 mg/kg (p.o.) 
respectively. The animals were observed for 24 
h for signs of toxicity. In the second phase, four 
mice were used. Three were treated separately 
with RNE doses of 1600, 2900 and 5000 mg/
kg respectively, while the fourth (the control) 
received 10 ml/kg of distilled water. The animals 
were observed for 24 h period.

2.8 Sub-chronic toxicity test

Adult albino rats (150-200 g) were divided into 
four (4) groups (n=5) to receive 100, 400 and 
1000 mg/kg of the methanol-dichloromethane 
extract and 2 ml/kg distilled water (vehicle), 
respectively. The doses were administered 
orally for 21 days with close monitoring and 
measurement of their body weight on weekly 
interval. The group that received vehicle served 
as the control. On day 22, blood samples were 
collected from overnight fasted rats by retro-
orbital puncture. The collected blood samples 
were kept at room temperature for about 30 
mins to clot after which they were centrifuged at 
3000 revs/min to separate the serum from the 
blood cells. The clear serum supernatants were 
carefully aspirated with a syringe and stored 
in clean sample bottles for further biochemical 
analysis. The biochemical parameters assayed 
include alanine aminotransferase (ALT), 
aspartate aminotransferase (AST) and alkaline 
phosphatase (ALP) according to previously 
described methods [14, 15]. The hematological 
parameters; white blood cell (WBC) count 
and differential count were determined using 
a previously described method [16]. Later the 
animals were sacrificed and organs; liver, kidney 
and heart were collected for further evaluations.

2.9 Statistical Analysis 

The data obtained were analysed using One Way 
Analysis of Variance (ANOVA) (SPSS Version 
20) software and presented as mean ± SEM. 
Differences between means were considered 
significant at p < 0.05, while Post Hoc test was 
Dunnett’s-test.

3.0 Results

3.1 Phytochemical analysis 
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Table 2: Effect of RNE on hematological parameters 

Treatment  Dose (mg/kg)                     Hematological Parameters (x103
 /ml) or( IU/L)

WBC Neutrophils Lymphocytes Monocytes Eosinophils

   RNE 100 14.92±1.44 3.69±0.65 10.77±1.16 0.29±0.09 0.17±0.02

   RNE 400 16.02.±0.76

             

2.99± 0.68 12.41± 0.38 0.29±0.07 0.27±0.08 

   RNE 1000 15.15±2.03 2.43±0.33 12.10±1.57 0.39±0.22 0.22±0.04 

 Control   - 14.53±1.17 3.16±0.65 11.10±0.75 0.14±0.11 0.12±0.03

Values are expressed as mean ± SEM; n=5; * p<0.05 significant when compared with the control (One-way 
ANOVA; Dunett’s post hoc) 

Table 3: Effect of RNE on organ weight

Treatment Dose (mg/kg)                      Organ (g)

Liver Kidney Heart

RNE 100    5.80±0.41 1.21±0.03 0.62±0.01

RNE 400    5.75±0.28

             

1.12± 0.03 0.61±0.03 

RNE 1000   5.59±0.55 1.04±0.10 0.76±0.1 

 Control   -   6.19±0.53 1.23±0.06 0.66±0.07

Values are expressed as the mean ± SEM; n=5; * p<0.05 significant when compared with     the control (One-
way ANOVA; Dunett’s post hoc) 
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Preliminary phytochemical analysis of Rhipsalis 
neves-armondii extract revealed the presence of 
phytoconstituents such as flavonoids, alkaloids, 
terpenoids, reducing sugars and resins (Table 
1). 

3.2 Ferricyanide reducing power assay

The RNE at 400 µg/mL exhibited the highest 
reducing power activity with a mean absorbance 
value of 1.34 compared to 0.85 of ascorbic 
acid, indicating a higher reducing power activity 
compared with the control (Figure 1).         

3.3 DPPH free radical scavenging assay

The RNE or extract showed non significant 
scavenging activity on the DPPH radical 
scavenging assay. Estimated IC40 scavenging 
activity of the RNE and ascorbic acid were 
360 µg/ml and 130 µg/ml doses, respectively. 
Furthermore, ascorbic acid showed a DPPH 
scavenging activity of 99.71% at 400 µg/ml dose 
(Figure 2). 

3.4 Acute toxicity study 

The RNE exhibited an estimated LD50 greater 
than 5,000 mg/kg (p. o.) and did not cause any 
lethality or show any signs of acute intoxication 
after a 48-h observation period.

3.5 Sub-chronic toxicity tests

Daily oral administration of RNE at the tested 
doses for 21 days did not manifest any obvious 
symptoms of toxicity and/or mortality in the rats. 
Also the effect on hematological parameters and 
organ weight showed no significant (p < 0.05) 
changes compared to the control. There was 
either no significant change in the values of 
leukocytes differentials (Tables 2 and 3). On the 
liver marker enzymes, the extract did not cause 
any dose-related significant (p<0.05) elevation 
in the levels of serum alanine aminotransferase 
(ALT), aspartate aminotransferase (AST) and 
alkaline phosphatase (ALP) when compared with 
the control. However, it caused a non-significant 
(p< 0.05) elevation of AST at 400 and 1000 mg/
kg doses (Table 4). At the end of the treatment 
period, all the animals showed an increase in 
their body weights with the highest percentage 
increase of 28.1% and 21.4% at 400 mg/kg dose 
and the control respectively (Table 5). Also there 
were no obvious changes in the morphological 

appearance of the organs when compared with 
the control. 

Discussion

This study investigated the in vitro antioxidant 
activities and the toxicity profile of the aerial 
parts of Rhipsalis neves-armondii extract (RNE). 
Physiologically, antioxidants protect the body 
from various diseases due to oxidative stress 
by scavenging the reactive oxygen species 
(ROS) or reactive nitrogen species (RNS) and 
maintenance of stable metabolic processes [17]. 
Oxidative stress may be defined as a series 
of events resulting in an imbalance between 
oxidant and antioxidant reactions which often 
leads to degenerative disorders such as cancer, 
inflammatory diseases and artherosclerosis 
[18]. In the reducing power assay the increase 
in the mean absorbance exhibited by the RNE 
implies increase in the reducing power activity 
which is an indication of potent antioxidant 
activity [19]. In addition, the DPPH scavenging 
activity of the extract did not indicate a very 
potent activity because the IC50 could not be 
ascertained instead the IC40 was determined 
at the doses tested. Therefore, ascorbic acid 
showed a better antioxidant activity in the DPPH 
radical scavenging activity and this could be due 
to experimentally related factors.  Reports have 
shown that medicinal plants, fruits and vegetables 
elicit antioxidant activity due to the presence of 
polyphenol phytochemicals present therein [18, 

20]. Polyphenolic phytoconstituents in plants are 
flavonoids, stilbenoids, tannins and phenolic 
acids. The result of the phytochemical analysis 
showed that RNE contains flavonoids as the only 
phenolic compound present. Flavonoids have 
been shown to possess antioxidant, anticancer, 
antidiabetic, antimicrobial, hepatoprotective, 
neuroprotective and cardioprotective properties 
[21]. By extrapolation, therefore, flavonoids 
components of RNE may be suspected to be 
responsible for its antixodant activity. Sub-chronic 
administration of the extract to rats showed no 
significant (p< 0.05) elevation or decrease in the 
serum levels of AST, ALT and ALP compared 
with the control and also no changes in the other 
biochemical parameters. This is an indication 
that the extract has no potential harmful effect 
on the liver and leukocytes. The slight increase 
in the AST at higher doses may not even debunk 
our safety profile claim as such doses for adult 



Theophine Chinwuba Akunne et al., RJPP, 2017; 1:7

RJPP: http://escipub.com/research-journal-of-pharmacology-and-pharmacy/                      0007

Table 4: Effect of RNE on Liver marker enzymes

Treatment Dose  (mg/kg)                           Liver marker enzymes (IU/L)

        ALT        ALP

      

 AST

   RNE 100    17.67±1.83 60.34±1.95 124.81±6.88

   RNE 400    20.39±0.92            57.09± 2.20 166.21±7.75 

   RNE 1000   16.78±2.17 53.62±0.36 157.97±9.90 

 Control   -   20.56±0.72 60.35±1.97 127.38±8.04

Values are expressed as the mean ± SEM.  n=5; * p<0.05 significant when compared with the control (One-
way ANOVA; Dunett’s post hoc test)

Table 5: Effect of RNE on the body weight

Treatment Dose (mg/kg)                               Mean Body weight (g) Change in 
weight (%)Day 0 Day 7  Day 14  Day 21

RNE 100 140.00±0.00 145.00±3.08 164.00±5.80 156.94±4.65     12.1

RNE 400 120.00±0.00

             

134.05± 0.10 151.25± 8.00 153.71±0.58     28.1

RNE 1000 120.00±0.00 126.00±4.00* 142.50±0.80* 142.86±7.59    19.1

 Control   - 133.00±18.57 152.00±8.10 175.00±9.1 161.42±0.20     21.4

Values are expressed as the mean ± SEM.  n=5; * p<0.05 significant when compared with the control (One-
way ANOVA; Dunett;s post hoc). 
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human weight may not actually be therapeutically 
feasible. The increased body weight of rats at all 
doses during the period of treatment by RNE is 
also an indication of good safety profile. This 
is more so because increase in body weights 
of animals is an indicator of safety, whereas 
decrease in body weight indicate relative toxicity 
[22]. The organ weights (liver, kidney and heart) 
remained comparably the same to the control, 
also indicating good safety profile as these 
organs are considered highly useful in toxicity 
studies because of their sensitivity to harmful 
compounds and their potential to predict toxicity 
[23]. Further work is ongoing towards ascertaining 
the specific mechanism of action of the extract.   

Conclusion

In conclusion, the result of this study has revealed 
that the aerial parts of Rhipsalis nerves armondii 
possesse antioxidant activity with relatively good 
toxicological profile buttressing the folkoric usage 
in inflammatory diseases.   
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