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Abstract

Acanthus montanus leaves in the eastern part of Nigeria has
been used in treatment diseases. This work was designed to
evaluate phytochemical constituents, hypolipidemic,
hematological and body weight effects of Acanthus
montanus extracts in male and female albino rats. GC-MS
analysis showed eleven bioactive compounds. Ninety (90)
albino rats of 45 male and 45 female rats were used for the
study, divided into eighteen groups of five rats. Alphabets
and figures were used to identify the male and female rats.
Groups A and 1 received normal rat chow, Groups B and 2, C
and 3, D and 4, E and 5 received 200 mg/kg, 400 mg/kg,
600 mg/kg and 800 mg/kg of aqueous extract of A.
montanus leaves while groups F and 6, G and 7, H and 8, |
and 9 received 200 mg/kg, 400 mg/kg , 600 mg/kg and 800
mg/kg of methanol extract of A. montanus. Results showed
significant (P<0.05) decrease in HDL, TG and cholesterol
while HDL increased significantly (P<0.05). The
hematological test showed no significant (P<0.05)
difference in most test groups relative to control. The plant
leaves may be helpful in managing heart related diseases.

Keywords: Phytochemical; Hypolipidemic; Haematological;
Acanthus Montanus

Introduction

Plants use in traditional medicine has continued to serve as a
source of medicines to mankind especially in rural areas
worldwide. The medicinal potencies or therapeutic values of
plants are attributed to their chemical constituents. These plant-
derived medicines are either used raw as in traditional herbal
practices or as purified bioactive compounds [1]. Nigeria has a
large number of plant species, some of which have been used
for centuries in folkloric medicines to diagnose, prevent and
treat various ailments [2,3]. Several medicinal plants have been
screened for their therapeutic relevance and these plants
constitute important sources of active natural products which

differ widely in terms of structure, biological properties and
mechanism of actions. Plant derived-substances have recently
become of great interest due to their versatile applications and
are the richest bio-resource of drugs in traditional medicine,
modern medicines, food supplements, folk medicines,
pharmaceutical intermediates and chemical entities for
synthetic drugs [4]. In southern Nigeria, A. montanus is fondly
called Agamsoso, Elele nyiju, Agamefu [5,6]. It is called Ogwu
magburu nwa okuko by Southeast people while the ljaw people
call it Edule imemein. In Western Nigeria, it is called Ahon-ekun
or lkunmu-arugbo. This plant has and employed in traditional
medicine. Based on its wide usage in traditional medicine, this
work is aimed evaluating the actual bioactive constituents of A.
montanus and its associated biochemical effects in order to
ensure holistic utilization of this plant.

Methods

Fresh leaves of Acanthus montanus were obtained from
Umuoda Amuzu in Aboh Mbaise L.G.A of Imo State. They were
identified by Professor G. G. E. Osuagwu of the Department of
Plant Science and Biotechnology, Michael Okpara University of
Agriculture, Umudike. The leaves were washed with tap water
and spread on the laboratory bench to dry. The dried leaves
were ground to fine powder. 200 g was separately soaked in 500
ml of water and methanol respectively for 48 hours. Each
extraction mixture was filtered using whatman No. 4 filter paper
and concentrated by evaporation to dryness forming the
residue.

Experimental design

GC-MS analysis of Acanthus montanus was performed using
Perkin-Elmer GC Clarius 500 system and Gas chromatography
interface to a mass spectrometer (GC-MS). Biochemical analysis
involves ninety (90) albino rats consisting of 45 male and 45
female rats, aged about nine weeks and weighing between 116
g-122 g, were used for the study. The rats were purchased from
the Animal house, Department of Pharmacology, University of
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Nigeria Nsukka. In male and female rats group A and 1 received
normal rat chow and groups Band 2, Cand3,Dand 4,Eand 5
received 200 mg/kg, 400 mg/kg, 600 mg/kg and 800 mg/kg of
aqueous extract of A. montanus leaves while groups F and 6, G
and 7, H and 8, | and 9 received 200 mg/kg, 400 mg/kg, 600
mg/kg and 800mg/kg of methanol extract of A. montanus.
Alphabets were used to represent the male rats while the
female rats were represented numerically. Members of each
group of animals were housed in a steel cage and allowed to
acclimatize to laboratory condition for one week prior to
commencement of feeding experiments. All rats were allowed
free access to water and feed ad libitum. The extracts were
administered orally for twenty eight days and the animals were
fasted overnight, anaesthesized and sacrificed. The treatment of
experimental animals was in accordance to the National
Institute of Health (NIH) guidelines for the care and use of
laboratory animals (NIH, 1985).

Quantitative phytochemical assessment of Acanthus
montanus leaves extract using gas chromatography -
mass spectroscopy

GC-MS analysis of the extract was performed using Perkin-
Elmer GC Clarius 500 system and Gas chromatography interface
to a mass spectrometer (GC-MS). To analyze the sample the
column oven temperature and Injector temperature was set at
800°C and 200°C respectively. The flow control mode was
maintained in linear velocity with a split injection mode split
ratio of 20. The column flow was 1.46 ml/min with a helium
carrier gas of 99.9995% purity. The column oven temperature
program was set as follows: The temperature was set at 80°C
with 2 minutes hold time. By the rate of 10, the temperature
was 300°C with 10 minutes hold time. The column at 5 mins was
used with a length of 30 millimeters and diameter of 0.25 mm
and its film thickness will be 0.25 pum. The ion source
temperature for MS condition was 200°C and interface
temperature was 240°C. Starting m/z (Mass to charge) ratio was
40 and ending with m/z ratio of 700 (40-700 m/z).

Identification of components

Interpretation of mass spectrum GC-MS was conducted using
the database of National Institute of Standard and Technology
(NIST). The spectra of the unknown components were compared
with those of known components stored in the NIST library. The
names, molecular weights and structures of the components of
the test materials were ascertained.

Lipid profile assessment

Serum total cholesterol, serum triglyceride, high density
lipoprotein and low density lipoprotein cholesterol was
determined by the method of Fassati and Prencipe using randox
reagent kit [7].

Haematological studies

The method of cynomethaernoglobn was used for
determination of haemoglobin level [8]. Centrifuge method
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described by Cheestrough was used for the determination of
Packed Cell Volume (PCV) [9]. The method was used for the
determination of platelets count. The method of formol citrate
solution counting was used for counting the red blood cells
while Turk's solution method was used in white blood cell
determination. Mean cell haemoglobin concentration was
carried out automatically using the Sysmex Automated
Haematology Analyser KX-21N [10]. Mean Corpuscular
Haemoglobin Concentration (MCHC) was calculated from values
of PCV and HbC as follows: HbC (g/dl) x 100 / PCV (%)=MCHC
(g/dl) while mean cell volume was done by the method
described by Oladimeji et al.

Statistical analysis

The statistical analysis of result was done using Students
Package For Social Sciences (SPSS) version 20 computer software
and data collected was analyzed using Analysis of Variance
(ANOVA). Means were separated using One Way Analysis of
Variance.

Results
4 Y

Figure 1: Chromatogram showing bioactive compounds of
Acanthus Montanus leaf.

. /

At week 1 body weights of Groups B, G, H and C were
significantly (P<0.05) higher than control group (Group A) as
other groups showed no significant difference, while at week 2
body weights of groups B, C and G showed no significant
(P<0.05) difference when compared to control group. However,
there was significant (P<0.05) decrease in the body weights of
other groups compared to the control group. The body weight of
rats at week 3 showed significant (P<0.05) decrease in groups E,
F and H as group B, C, D and G showed no significant (P<0.05)
difference when compared to the control group. Week 4 showed
a significant (P<0.05) increase in group B as groups C, D, E and G
showed no significant difference while F, H and | showed a
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significant (P<0.05) decrease when compared to control group
(Figures 1-3).
Table 1: GC-MS phytochemical constituents of Acanthus Montanus leaves.

S/No Rt Compound Name Formular Mw Area%

1 5.548 1,2,3-Propanetriol, monoacetate CsH1904 134 4.228

2 5.956 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl CgHgOy4 144 3.434

3 9.413 2(3H)-Benzoxazolone C7H5NO, 135 1.93

4 12.37 Bicyclo(3.3.1)nonan-9-one, 2-(1-pyrrolidinyl)- C43H21NO 207 4177

5 12.87 Heptanoic acid, 4-methoxyphenyl ester C14H2003 236 2.235

6 15.02 n-Hexadecanoic acid C16H3202 256 16.448

7 17.36 1-Methylheptyl trans-2,2-dimethyl-3-(2-methyl-1- C1sHa20, 280 2934

propenyl)cyclopropanecarboxylate

8 17.6 Tetradece-11-yn-1-ol Cq4H240 208 10.675

9 17.71 9,12-Octadecadienoic acid C1gH320, 280 27.375

10 28.28 9,12,15-Octadecatrien-1-ol, (Z,Z,Z)- C1gH3,0 264 25.186

1 31.88 Tetracosahexane, 2,6,10,15,19,23-hexamethyl- C3oHs0 410 2.077

Week 1 showed no significant (P<0.05) difference in groups ~

2,3,4,7,8 and 9 as significant (P<0.05) decrease was seen in
groups 5 and 6 compared to control group. In week 2 no
significant difference was seen in groups 2,3 and 4 as the other
groups showed significant decrease compared to the control
group. Week 3 showed a significant (P<0.05) decrease in group
5,6,7,8 and 9 as groups 2, 3 and 4 showed no significant (P<0.05)
difference. Groups 2,3 and 4 also showed no significant
difference as groups 5,6,7,8 and 9 all shwed significant (P<0.05)
decreases when compared to the control group (Table 1).
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Figure 2: Body weight effect of A. montanus in male albino
rats.
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Table 2: Lipid profile assessment of male albino rats (mg/dl).
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Figure 3: Body weight effect of A. montanus in female albino
rats.
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Results represent mean + standard deviation (n=5). Different
superscripts represent significant difference at 90% confidence
level. Values in the same column having the same superscript
are not significantly (P<0.05) different (Table 2).

Results represent mean + standard deviation (n=5). Different
superscripts represent significant difference at 90% confidence
level. Values in the same column having the same superscript
are not significantly (P<0.05) different (Table 3).

Triacylglycerol Cholesterol HDL LDL
Group A 314.46 + 1.23f 73.90 £ 0.179" 25.03 + 0.042 9.81+0.039
Group B 295.40 + 0.919% 72.18 + 2.14 29.60 + 0.04° 487 +0.11f
Group C 310.38  0.74f 74.30 £ 2.14h 31.24 + 2.68° 4.55 +0.08°
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Group D 293.68 + 10.76% 70.20 £ 0.76° 32.80 £0.17¢ 4.70 £ 0.20°f
Group E 278.90 + 15.30° 66.28 * 0.62¢ 39.11 & 1.25 2.56 +0.192
Group F 289.67 +0.12¢ 67.80 % 2,264 29.98 + 0.15b¢ 3.85+0.15¢
Group G 300.09 + 2.26° 69.64 + 2,564 34.38 £ 1.64° 3.36 £ 0.2¢
Group H 210.40 + 0.03? 52.41+0.122 38.34 £ 0.241 3.76 + 0.08¢
Group | 246.14 + 2.06° 61.98 % 1.320 39.42 + 0.08f 2.75 £ 0.06°
Table 3: Lipid profile assessment of female albino rats (mg/dl).
Triacylglycerol Cholesterol HDL LDL
Group 1 300.42 + 1.207 70.34 £ 0.84 26.67 + 2.4620 8.43 + 0.64°
Group 2 296.26 + 2.791 68.49 + 3.01f 28.70 + 0.802 3.49 + 1.63%
Group 3 282.84 + 1.96% 69.23 + 1.69 24,68 + 0.893 4.21 +0.54¢
Group 4 287.60 + 7.64° 66.71 % 1.92¢ 29.08 + 1.97° 3.39 + 0.06Pcd
Group 5 253.66 + 1.23b 60.18 % 1.61b¢ 32.20 + 2.87° 2.97 +0.04b¢
Group 6 267.23 + 8.53b 62.44 + 0.50% 27.23 + 1.263 3.52 +0.12cd
Group 7 279.42 +7.12¢ 64.18 + 1.449 31.82 +2.08° 1.93+0.123
Group 8 238.92 + 1.492 59.54 + 2.79P 39.67 +2.019 3.53 + 0.30%
Group 9 234.27 + 1.512 57.01 % 0.062 37.66 + 1.794 2.60 + 0.2820

Table 4: (A) Haematological assessment of male albino rats.

HB (g/dlI) PCV (%) WBC (X1012/L) Platelet (X10/L)
Group A 13.20 £ 0.78b 39.00 + 6.329 4.30 +0.52° 180.00 + 12.04¢
Group B 11.90 + 0.29% 35.00 + 2.55b¢d 3.90 + 0.32a0 160.00 + 3.81b°
Group C 10.00 + 1.582 33.00 +3.162 3.80 + 0.252 150.00 + 5.392
Group D 11.30 £ 0.79% 34,70 + 2.10° 3.90 + 0.32a0 172.00 + 4.00%
Group E 11.00 + 1.583b 34,00 + 1.580¢ 3.50 + 0.252 164.80 + 1.92°
Group F 9.70 + 4.532 37.00 + 2.24bcd 3.90 + 0.16% 170.00 + 3.81¢
Group G 10.32 £ 1.572 36.00 + 4.47bcd 3.90 + 0.25% 167.80 + 1.79¢
Group H 10.84 + 0.322b 38.00 + 2.55¢ 3.50 + 0.16° 155.00 + 3.543b
Group | 11.00 + 2.243b 33.00 £2.242 3.60 + 0.322 159.00 + 3.81b¢

Table 5: (B) Haematological assessment of male albino rats.
MCHC (g/dI) MCH (pg) MCV (fl) RBC (X1012/1)

Group A 33.85 + 1.113bcd 29.33 £ 0.78¢f9 86.67 + 0.51° 45+0.192
Group B 34,00 + 0.413bcd 28.33 + 0.681" 83.33+0.12f 4.2 +0.118b
Group C 30.30 + 0.68°f 28.57 + 0.34f 94.29 + 0.42¢ 3.5+0.38P
Group D 32,56 + 0.579 28.97 + 0.34f9 88.97 + 0.42¢ 3.9+0.38°
Group E 32.35 + 0.64% 33.33+0.772 103.03 + 0.742 3.4+0.36
Group F 26.22 +0.78" 24.25 + 0.80' 92.5 + 0.63¢ 4.0+0.323
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Group G 28.67 +0.679 28.67 + 0.38f9" 100.00 + 3.26° 3.6 £0.38%
Group H 28.53 + 1.009 27.79 + 1.1 97.44 £ 0.90° 3.9+0.38%
Group | 33.33 £ 0.94bcd 31.43 £ 0.75% 94.29 + 1.61¢ 3.5+0.22°

Results represent mean + standard deviation (n=5). Different
superscripts represent significant difference at 90% confidence

Table 6: (A) Haematological assessment of female albino rats.

level. Values in the same column having the same superscript
are not significantly (P<0.05) different (Tables 4 and 5).

HB (g/dl) PCV (%) WBC (X1012/L) Platelet (X10/L)
Group 1 11.50 + 0.05b¢ 38.00 + 2.23¢ 3.80 £ 0.16¢ 151.00 + 1.58¢
Group 2 11.20 + 0.09abe 31.80 + 1.79% 3.50 + 0.163b¢ 145.00 + 1.58P
Group 3 10.60 % 0.062 37.00 + 4.30¢ 3.70 + 0.16% 150.00 + 1.58°
Group 4 11.84 +0.25¢ 35.00 + 1.58bcd 3.60 % 0.16bcd 165.80 + 0.84¢
Group 5 11.00 + 1.583b 32.20 + 3.493bc 3.40 + 0.16%° 138.00 + 1.582
Group 6 10.90 + 0.35% 35.80 + 3.83¢% 3.70 + 0.16% 148.00 + 1.58°
Group 7 10.50 + 0.502 35.00 + 2.55b¢d 3.30 +0.162 190.00 + 3.16"
Group 8 11.10 + 0.02abe 36.00 + 2.24¢d 3.50 + 0.163b¢ 170.00 + 1.58
Group 9 10.68 + 0.082° 31.00 + 0.252 3.36+0.172 180.00 + 2.249

Table 7: (B) Hematological assessment of female albino rats.

MCHC (g/dI) MCH (pg) MCV (fl) RBC (X1012/1)

Group 1 30.26 + 0.84¢f 30.26 + 1.17¢ 99.99 + 1.89° 3.8 +0.223b
Group 2 35.22 +0.522 28.72 + 0.80f9" 81.54 + 0.99f 3.8 +0.32ab
Group 3 28.65 + 1.009 27.89 + 0.999 97.37 + 1.35° 3.9 +0.5720
Group 4 33.83 + 0.72abcd 32.89 + 1.18% 97.22 +1.13° 3.6 +3.162°
Group 5 34.16 + 0.693b° 32.35 + 1.31abe 94.71 + 1.499 3.8+1.22°

Group 6 30.45 + 0.65° 28.68 + 0.849" 94.21 + 2,294 3.8 +0.862°
Group 7 30.00 + 2.84¢f 29.17 + 0.94¢f 97.22 +1.2¢ 3.6 + 0.9520
Group 8 30.83 + 1.63° 31.71 £ 0.93b¢ 102.86 + 1.792 3.5 +0.940

Group 9 34.45 + 2.482b 32.36 + 1.962b° 93.94 + 3.184 3.3 +0.86°

Results represent mean * standard deviation (n=5). Different
superscripts represent significant difference at 90% confidence
level. Values in the same column having the same superscript
are not significantly (P<0.05) different (Tables 6 and 7).

Discussion

GC-MS is a powerful technique used for many applications
which has very high sensitivity and specificity. The phyto-
components with their respective Retention Time (RT),
molecular formula, Molecular Weight (MW) and relative
percentages peak area (%) are presented in (Table 2). It showed
the presence of 11 bioactive compounds, namely; [1,2,3-
Propanetriol, monoacetate], [4H-Pyran-4-one,2,3-dihydro-3,5-
dihydroxy-6-methyl], [2(3H)-Benzoxazolone],

© Under License of Creative Commons Attribution 3.0 License

[Bicyclo(3.3.1)nonan-9-one,2-(1-pyrrolidinyl)-], [Heptanoic acid,
4-methoxyphenyl ester], [n-Hexadecanoicacid], [1-Methylheptyl
trans-2, 2-dimethyl-3-(2-methyl-1-propenyl)
cyclopropanecarboxylate], [Tetradece-11-yn-1-ol], [9,12-
Octadecadienioc  acid], [9,12,15-Octadecatrien-1-ol,] and
[Tetracosahexane,2,6,10,15,19,23-hexamethyl-]. This result is in
contrast to report by Okenwa and Jude, who reported the
presence of 9 bio-compounds on the same plant [11]. This
difference may be as a result of the solvent used for extraction
as they used ethanol while this study used methanol. It may also
be as a result of harvesting season of the plant or other
environmental factors. Karikalan and Rajangam [12], noted that
1,2,3-Propanetriol monoacetate is of glycerol origin with no
known bioactive component. The compound 4H-pyran-4-one,
2,3-dihydro-3,5-dihydroxy-6-methyl, has also been observed as

5



European Journal of Experimental Biology

one of the bioactive compounds in the plant Asparagus
racemosus and shown to have anti inflammatory and
antimicrobial activities [13]. Jananie et al. [14], reported that the
compound is of flavonoid origin and possesses antimicrobial and
anti-inflammatory effects. Benzoxazolone compounds have been
shown to possess pharmacological properties which include
antibacterial, anti-inflammatory, detoxification, tranquilizers and
analgesic activities [15]. The tranquilizing property of this
component might account for the slight doping effect observed
in the rats during the study.

The compound bicyclo(3.3.1)nonan-9-one,2-(1-pyrrolidinyl) is
of the alkaloid family and possesses important medicinal
properties which include treatment of stomach pain [12].The
bio-compound heptanoic acid, 4-methoxyphenyl ester is a
saturated fatty acid with antimicrobial activity [16]. The
compound n-hexadecanoic acid, was reported by Janani and
Singaravadivel [13], after their study on Asparagus rasemosus to
possess antioxidant, hypercholesterolemic, antiandrogenic,
hemolytic 5 alpha reductase inhibitor and also used as flavor,
lubricant nematicide and pesticide. Parthipan et al. [16], also
reported the same activities on Pleiospermium alatum plant.
Karikalan and Rajangam [14], also noted the presence of this
compound in Marsilea quadrifolia plant to posses antitumor,
anti-inflammatory and antioxidant activities. The compound
Tetradece-11-yn-1-ol, 9, is an alcoholic compound with
antimicrobial activity. Janani and Singaravadivel [13], also
reported the presence of the compound 9,12-octadecadienioc
acid after their studies on Asparagus rasemosus to have
antiarthritic. anti-coronary, anti-inflammatory, hyper
cholesterolemic, nematicide and insectifugal properties. It was
also observed to be hepatoprotective and cancer preventive
effects. This may account for the hypolipidemic property
observed in this work.

The compound 9,12,15-octadecatrien-1-ol, have also been
reported by Marimuthu et al. [17], in the study of gossypium
seeds and shown to have antifungal and antibacterial properties
The compound was detected in Pleiospermium alatum plant and
observed to posses anti-inflammatory, hypocholesterolemic,
cancer preventive, hepatoprotective, nematicide, insectifuge,
antihistaminic, antieczemic, antiacne, 5-Alpha reductase
inhibitor, antiandrogenic, antiarthritic, anticoronary and
insectifugal activities [16]. It was also found in Coscinium
fenestratum (Gaertn.) Colebr to possess similar properties [18].
The presence of this compound may account for the role of this
plant in hypolipidemic activities observed in this study. Parthipan
et al., reported the presence of the bio-compound
tetracosahexane, 2,6,10,15,19,23-hexamethyl on Pleiospermium
alatum plant to have cancer preventive properties,
antimicrobial, sunscreen chemo preventive, antitumor
immunostimulant, pesticide and antioxidant properties.

Results of the body weights of the experimental rats are
presented in Figures 2 and 3, for male and female albino rats
respectively showed that as the control group was increasing,
the groups that were exposed to both extracts were also
increasing for both male and female albino rats in each week as
compared. Ogbuleka et al. [19], noted that increase in body
weight of experimental rats is indicative that the plant has
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nutritional composition. Although significant (P<0.05) decrease
were observed on the group that was exposed to 800 mg/kg of
the aqueous and methanol extract during the four weeks of
experiment, the changes may not have any biochemical
implication as each group increased during the four weeks
administration. This shows that the plant may not have a toxic
effect on animal body weight. This is in consonance to earlier
report of the plant on animal body weight [20,21].

Lipid profile assessments are used to ascertain the level of
lipid in the blood. Lipids are important in cardiovascular diseases
and are also useful in modifying the composition, structure, and
stability of cellular membranes [22]. A decrease in some cases
may lead to hyperthyroidism and certain forms of anemia [23].
The lipid profile assessment shows that triglyceride had no
significant difference in the groups that received 400 mg/kg
aqueous extract for male and 200 mg/kg aqueous extract for
female albino rats as compared to their respective controls. 200
mg/kg aqueous extract for male, 400 mg/kg aqueous for female,
600 mg/kg, 800 mg/kg aqueous, 200 mg/kg, 400 mg/kg, 600
mg/kg and 800 mg/kg methanol extracts for both male and
female rats showed a significant (P<0.05) decrease when
compared to their various control groups. Cholesterol showed
no significant (P<0.05) difference in the group that received 400
mg/kg of the aqueous extract while the groups exposed to 200
mg/kg, 600 mg/kg, 800mg/kg aqueous, 200 mg/kg, 400 mg/kg,
600 mg/kg and 800mg/kg methanol extract for male albino rats
showed significant (P<0.05) decreases compared to the control
group that was not exposed to the extracts. The female albino
rats showed no significant (P<0.05) difference in the groups that
were exposed to 200 mg/kg and 400mg/kg of aqueous extract
while 600 mg/kg, 800mg/kg aqueous, 200 mg/kg, 400 mg/kg,
600 mg/kg and 800mg/kg methanol extracts showed significant
(P<0.05) decreases when compared to the control group. This
result is in correlation with previous report in the plant leaves to
possess hypolipidemic properties [24]. High density lipoprotein
showed a significant (P<0.05) increase on the groups exposed to
200 mg/kg, 400 mg/kg, 600 mg/kg, 800mg/kg of aqueous, 200
mg/kg, 400 mg/kg, 600 mg/kg and 800mg/kg methanol extracts
for male albino rats compared to the control group. The female
rats did not show significant (P<0.05) difference in the groups
that were exposed to 200 mg/kg, 400 mg/kg, 600 mg/kg of
aqueous and 200 mg/kg of methanol extracts while 800 mg/kg
aqueous, 400 mg/kg, 600 mg/kg and 800mg/kg methanol
extracts showed a significant (P<0.05) increase compared to
control group. Chinyere et al. [22], reported that decrease in
cholesterol increases the activity of HDL which is responsible for
transporting cholesterol out of the blood. The Low density
lipoprotein showed significant (P<0.05) decrease in the groups
exposed to 200 mg/kg, 400 mg/kg, 600 mg/kg, 800mg/kg
aqueous, 200 mg/kg, 400 mg/kg, 600 mg/kg and 800 mg/kg
methanol extracts for the male and female rats compared to
their various control groups. Decrease in LDL is associated with
reduced risk of coronary heart disorder. This is indicative that
the plant may possess cardiovascular and hypolipidemic
properties. Haematology is simply the study of blood and blood-
forming tissues which help diagnose disorders associated with
the blood.

6 This article is available from: http://www.imedpub.com/european-journal-of-experimentalbiology/
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The haematology result showed a significant (P<0.05)
decrease in the groups exposed to 400 mg/kg aqueous, 200
mg/kg and 400 mg/kg methanol extracts while 200 mg/kg, 600
mg/kg, 800 mg/kg aqueous, 600 mg/kg and 800 mg/kg
methanol extracts showed no significant (P<0.05) difference in
the HB of the male rats compared to the control group. A
decrease in haemoglobin concentration may be associated with
anemic condition [25]. The female albino rats showed no
significant (P<0.05) difference in the groups exposed to 200
mg/kg, 600 mg/kg, 800 mg/kg aqueous, 200 mg/kg, 600 mg/kg
and 800 mg/kg methanol extacts while significant (P<0.05)
decreases were observed in the groups exposed to 400 mg/kg
aqueous and 400 mg/kg methanol extract when compared to
the control group that was not exposed to the extracts. It can be
deduced that both the aqueous and methanol extracts on
moderate doses of 200 mg/kg may not have adverse effect on
HB concentration. PCV showed no significant (P<0.05) difference
in the groups exposed to 200 mg/kg aqueous, 200 mg/kg, 400
mg/kg and 600mg/kg methanol extracts while significant
(P<0.05) decreases were seen in the groups exposed to 400
mg/kg, 600 mg/kg, 800 mg/kg aqueous and 800 mg/kg
methanol extracts compared to the control group for the male
rats. The female rats showed no significant (P<0.05) difference in
the groups exposed to 400 mg/kg, 600 mg/kg aqueous, 200
mg/kg, 400 mg/kg and 600 mg/kg methanol extract while the
groups exposed to 200 mg/kg, 800 mg/kg aqueous and 800
mg/kg methanol extracts showed significant (P<0.05) decreases
when compared to the control group. These observed significant
decreases may be attributed to anemic conditions.

Isaac et al. [26], noted that increase in PCV is indicative of
good transport of oxygen and absorbed nutrients. WBC showed
significant (P<0.05) decrease in the groups exposed to 400, 800
mg/kg aqueous, 600 mg/kg and 800 mg/kg methanol extacts
while 200 mg/kg, 600mg/kg aqueous, 200 mg/kg and 400mg/kg
methanol extracts showed no significant (P<0.05) difference
when compared to the control for the male albino rats. The
female rats showed significant (P<0.05) decrease in the groups
exposed to 200 mg/kg, 800 mg/kg aqueous, 400 mg/kg, 600
mg/kg and 800 mg/kg methanol extracts while no significant
difference was seen on 400 mg/kg, 600 mg/kg aqueous and 200
mg/kg methanol extracts when compared to the control group.
The plant leaves having reduced the WBC of the animals
exposed to it shows that its consumption exposes the animals to
risk of infection [27].

Platelets showed a significant (P<0.05) decrease in all the
groups exposed to both extracts for the male albino rats. This
decrease may be associated to clot formation as platelate helps
in blood cloting. The female rats showed a significant (P<0.05)
decrease in the groups exposed to 200 mg/kg, 800 mg/kg
aqueous and 200 mg/kg methanol extracts as the other groups
exposed to the extracts showed significant increase but for the
group exposed to 400 mg/kg aqueous extract when compared
to the control group.

MCHC showed no significant (P<0.05) difference in all the
groups exposed to 200 mg/kg, 800 mg/kg aqueous and 800
mg/kg methanol extracts while 400 mg/kg, 600 mg/kg aqueous,
200 mg/kg, 400 mg/kg and 600 mg/kg methanol extracts
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showed significant (P<0.05) decrease compared to the control
group for the male rats. The female rats showed no significant
(P<0.05) difference in the groups exposed to 400 mg/kg
aqueous, 200 mg/kg, 400 mg/kg and 600 mg/kg methanol
extracts while the groups that were exposed to 200 mg/kg, 600
mg/kg, 800mg/kg aqueous and 800 mg/kg methanol extracts all
showed significant (P<0.05) increase compared to the control
group. A decrease in MCHC may be indication of microlytic
anaemia while an increase is attributed to macrolytic anemia
[28].

MCH showed no significant (P<0.05) difference in the groups
exposed to 200 mg/kg, 400 mg/kg, 600 mg/kg aqueous, 400
mg/kg and 800 mg/kg methanol extracts while 800mg/kg
aqueous showed an increase as 200 mg/kg, and 600 mg/kg
methanol extracts showed significant (P<0.05) decrease
compared to the control group that was not exposed to the
extracts for the male rats. The female rats showed significant
(P<0.05) increase in the groups exposed to 600 mg/kg, 800
mg/kg aqueous, 600 mg/kg and 800 mg/kg methanol extracts as
significant (P<0.05) decrease were seen in groups exposed to
200 mg/kg, 400 mg/kg aqueous and 200 mg/kg methanol
extracts while the group exposed to 400 mg/kg methanol extract
did not show significant (P<0.05) difference when compared to
the control group that was not exposed to the extracts in a non
dosage dependent manner. The decrease is also associated to
anemia [28].

MCV showed a significant (P<0.05) decrease only in the group
exposed to 200 mg/kg of aqueous extract while those exposed
to 400 mg/kg, 600 mg/kg, 800 mg/kg aqueous, 200 mg/kg, 400
mg/kg, 600 mg/kg and 800 mg/kg methanol extracts showed
significant (P<0.05) increase compared to the control group in a
non dosage dependent manner for the male rats. The female
rats showed significant (P<0.05) increase in the group exposed
to 600 mg/kg methanol extract and significant (P<0.05) decrease
in the groups exposed to 200 mg/kg, 400 mg/kg, 600 mg/kg and
800 mg/kg aqueous, 200 mg/kg, 400 mg/kg and 800 mg/kg
methanol extracts when compared to control group. The
decrease noted here shows that the plant leaves may have
microlytic anemic treats.

RBC showed significant (P<0.05) decrease in the groups
exposed to 400 mg/kg, 600 mg/kg, 800 mg/kg aqueous, and 800
mg/kg methanol extracts while 200 mg/kg aqueous, 200 mg/kg,
400 mg/kg and 600 mg/kg methanol extracts did not show
significant (P<0.05) difference when compared to the control
group for male albino rats. A decrease in RBC is indication of a
defect in the erythropoietic system [26]. This is indicative that
the plant leaves may have reduced the level of oxygen that
would have been carried to the tissues and carbon dioxide that
was returned to the lungs [26]. The female rats showed no
significant (P<0.05) difference in all the groups exposed to the
extracts compared to the control group. This plant leaves may be
less toxic in animal model.

References

1. Dash S, Xiaogang Y, Hongying W, John D (2015) Continuous
updating of visuospatial memory in superior colliculus during slow
eye movements. Curr Biol 25: 267-274.

7



10.

11.

12.

13.

14.

15.

16.

European Journal of Experimental Biology

El-Mahmood MA (2010) Antibacterial potential of crude leaf
extracts of Eucalyptus camaldulensis against some pathogenic
bacteria. AfrJ Plant Sci 4: 202-209.

Matthew CA, Dennis OU (2015) Bioactive phytochemicals:
bioactivity, sources, preparations and/or modifications via silver
tetrafluoroborate mediation. Journal of Chemistry 6: 1-22.

Adumanya OC, Akunna TO, Lele KC, Ogu UJ (2013) Assessment of
heavy metals in borehole water in umuagwo-Ohaji L.G.A., Imo
state. International Journal of Research and Reviews in Pharmacy
and Applied Science 3: 315-320.

Igoli JO, Ogaji OG, Tor-Anyiin TA, Igoli PN (2005) Traditional
medicine practice among the Igede people of Nigeria, part II.
Afr J Tradit Complement Altern Med 2: 134-152.

Okoli CO, Akah PA, Onuoha NJ, Okoye TC, Nwoye AC, et al. (2008)
Acanthus montanus: An experimental evaluation of the
antimicrobial, anti-inflammatory and immunological properties of
a traditional remedy for furuncles. BMC Complement Altern Med
8:27.

Fassati P, Prencipe L (1982) Serum triglyceride determined
colorimetrically with an enzyme that produces hydrogen peroxide.
Clin Chem 28: 2077-2080.

Ramnik S (1994) Methods and interpretations in medical
laboratory technology. 4th ed. medical publishers Itd, India 499.

Cheesbrough M (2004) District Laboratory practice in Tropical
countries. Cambridge University Press UK 327.

Oladimeji SO, Ogbalaye JO, Coleshowers CL (2014) Immunological
biomarkers in female rats administered with pro-fertility extract of
Antocleista vogelii. Journal of Natural Sciences research 4:
113-122.

Okenwa Ul, Jude CN (2014) Chemical Characterization and
Investigation of the Bio-effects of the leaves of acanthus
Montanus (A Acanthaceae) on some selected microorganisms.
International Journal of Chemical Technology Research 6:
5554-5561.

Karikalan G, Rajangam C (2014) GC-MS Analysis of
phytocompounds of leaf and stem of Marsilea quadritolia (L). Int J
Biochem Res Rev 4: 517-526.

Janani SR, Singaravadivel K (2014) Screening of phytochemical and
GC-MS analysis of some bioactive constituents of Asparagus
racemosus. International Journal of Pharmacetical Technology
Research 6: 428-432.

Jananie R, Priya V, Vijayalakshmi U (2011) Determination of
Bioactive components of cynodon dactylon by GC-MS Analysis. N
Y SciJ 4:16-20.

Guangjin Z, Tieyu C, Xing P, Shengjing L (2015) Synthesis, anti-
inflammatory and analgesic activities of derivatives of 4-
Hydroxy-2-benzoxazolone. Journal of Chemistry 12: 1-5.

Parthipan, B., Suky, M. and Mohan, U. (2015). GC-MS Analysis of
phytocomponents in pleiopermium alatum (Wall.ex Wight and

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

2018

ISSN 2248-9215 Vol.8 No.5:30

Arn.) Swingle, (Rutaceae). J Pharmacogn Phytochem 4(1):
216-222.
Marimuthu RD, Nagaraj N (2014) GC-MS Analysis of

phytochemicals, fatty acid profile, antimicrobial activity of
Gossypium seeds. International Journal of pharmacology science
Research 27: 273-276.

Kokkaiah I, Sethupandian G, Anandaraj T, Palanichamy M (2016)
Phytochemical characterization and GC-MS analysis of methanolic
leaf extracts of coscinium fenestratum (Gaertn.) Colebr. Asia
Journal of plant science and Research 6: 24-29.

Ogbuleka NA, Mbakwem AC, Frank-peterside N (2016) The
biochemical and histopathological effects of four plants
(Acanthusmontanus, Euphorbia hirta, Vernonia amgydalina and
Ocimum gratissimum) leaf extracts on the liver and kidney of
wister rats. Cancer Biology 6: 60-67.

Djami TA, Asongalem EA, Nana P, Choumessi A, Kamtchouing P, et
al. (2011) Subacute toxicity study of the aqueous extract from
Acanthus montanus. Electronic Journal of Biology 7: 11-15.

Eme EO, Adetutu O (2014) Investigation on the effect of aqueous
leaf extract of Acanthus montanus on spermatogenesis in swiss
mice. International Organization of Scientific Research Journal of
Pharmacy and Biological sciences 9: 44-49.

Chinyere GC, lkpoh JC, Osuocha KU (2015) Serum lipid profile and
liver enzymes of rats fed Lageneria sphaerica (wild bottle gourd)
supplemented diet. International Research Journal of
Biochemistry and Biotechnology 2: 28-36.

Sarada S, Madhanvankutty K (1990) Secretion of small and large
Intestine in: Textbook of Human Physiology. 4th ed. Schand and
Company Ltd, New Delhi 582.

Catherine V, Happiness O, Anastasia N (2015) Bio-Banking on
neglected and underutilized plant Genetic Resource of Nigeria:
potential for Nutrient and food security. American Journal of plant
science 6: 518-523.

Kori-Siakpere O, Ogbe M, Ikomi R (2009) Haematological response
of the African cathsh; clarias gariepinus (Burchell, 1822) to
sublethal concentrations of potassium permanganate. Scientific
Research and Essay 4: 457-466.

Isaac LJ, Abah G, Akpan B, Ekaette IU (2013) Haematological
properties of different breeds and sexes of rabbits. Proceedings of
the 18th Annual Conference of Animal Science Association of
Nigeria 24-27.

Okunlola DO, Olorunisomo AO, Aderinola AO, Agboola AS, Omole
0G (2012) Haematology and serum quality of red Sokoto goats fed
Baobab (Adansonia digitata) fruit meal as supplement to guinea
grass (Panicum maximum). Proceedings of the 17th Annual
Conference of Animal Science Association of Nigeria 433.

Aster JC, Kumar V, Abbas AK, Fausto N, Robbins SL, et al. (2004)
Anaemia of diminished erythropoiesis. Robbins and Cotran
Pathologic Basis of Disease. 7th ed. Saunders Co. Philadelphia
638-649.

This article is available from: http://www.imedpub.com/european-journal-of-experimentalbiology/


http://www.imedpub.com/european-journal-of-experimentalbiology/

	Contents
	Phytochemical Profiling, Hypolipidemic, Haematological and Body Weight Effects of Acanthus Montanus Leaf Extracts in Male and Female Albino Rats
	Abstract
	Introduction
	Methods
	Experimental design
	Quantitative phytochemical assessment of Acanthus montanus leaves extract using gas chromatography - mass spectroscopy
	Identification of components
	Lipid profile assessment
	Haematological studies
	Statistical analysis

	Results
	Discussion
	References


