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Abstract:

Background: Anthocleista vogelii leaves extract is used traditionally in Nigeria for the treatment and
management of various diseases but with very little or no scientific evidence. Herein, the ethnopharmacological
potential of A. vogelii methanol extract in the treatment of carbon tetrachloride (CCly)-induced liver damage in
albino rats was evaluated by determining different biochemical parameters in serum and tissues.

Materials and Methods:The activities of serum liver enzymes like aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP), concentrations of protein (total protein, albumin and
globulin), and Lipid profile (concentrations of total cholesterol, HDL-cholesterol, LDL-cholesterol and
triglycerides) were evaluated using standard procedures.

Results: The phytochemical screening of the methanol extract of A. vogelii revealed the presence of five (5)
phytochemicals (tannin, saponin, flavonoid, phenol, alkaloid and fat) and absence of terpenoid and glycoside. A
dose-dependent study was conducted and oral administration of A.vogelii methanol leaves extract at a dose of
1000 mg/kg body weight significantly (P<0.05) reduced the hepatotoxic effects of CCl, on the serum enzymes,
proteins and lipid profile.

Conclusion:From the observations, it can be concluded that, the methanol leaves extract of A. vogelii stabilized
the hepatic frame against the toxicity of CCl, by protecting the cells of the liver.
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I. Introduction

The liver is the largest internal organ in human body, that promotes maintenance, homeostasis, and it is
the chief metabolism and excretion site>®, associated with biochemical pathways of nutrient supply, energy
provision, fight against diseases, growth and reproduction®. Cellular necrosis, reduced glutathione levels and
elevated biochemical markers like transaminases, alkaline phosphate, bilirubin, triglycerides and cholesterol are
the results of Liver damage®. Till date, Liver damage and diseases still pose a serious challenge to international
public health, even with the use of expensive orthodox medicine, which usually results in unwanted adverse
effects after its primary effect of protecting the liver against damage or regeneration of hepatic cells®*%.
Recently, as a result of these adverse effect in orthodox medicines, many medicinal plants have been employed
instead and shown to play a major hepato-protective role in the management of liver diseases with little or no
side effects, majorly because of their natural antioxidant levels***%!#*3 Anthocleista vogelii (cabbage tree) is
called “Sapo or Apaoro” in the Yoruba language of South-Western, Nigeria, belongs to Loganiaceae family, and
is used traditionally for diverse therapeutic purposes against various metabolic diseases and non-metabolic
illnesses such as, diabetes, obesity, hypertension, infertility, oxidative, fever, malaria, stomach aches,
indigestion, bacterial infections (e.g typhoid and syphilis), etc”'°. This study aimed at evaluating the
ethnopharmological potential of A.vogelii methanol extract in the treatment of carbon tetrachloride (CCl,)-
induced liver damage in Albino rats. Since only few of the medicinal attributes of this plant have been reported
in scientific literature, yet Anthocleista vogelii, a medicinal plant in Nigeria, may also help in the amelioration of
liver damages.
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Il. Material And Methods
Collection of plant materials
Fresh leaves of A.vogelii were purchased from a local herb seller at lyana-iba, Ojo, Lagos State, Nigeria. The
plant was identified at Lagos State University Herbarium, Department of Botany, Lagos State, Nigeria.

Preparation of plant extract

The leaves were washed, air-dried at room temperature for a week and thereafter milled with the aid of
electric blender (Binatone) into a coarse powder and stored in air tight plastic container. Fifty (50g) of the
powder leaves of A.vogelii was dissolved in 250mls of 70% methanol and stirred intermittently for 24hours to
give the crude methanol extract. After 48hours, the mixture was filtered using a Whatman No.1 filter paper to
remove the plant debris. The filtrate was concentrated under reduced pressure to remove the methanol. Methanol
was preferred because of its greater potential for extracting medicinal phytochemicals from their crude source.
The concentrated extract was kept in a refrigerator prior to analysis.

Determination of phytochemical screening

The phytochemical screening of the crude ethanol, methanol and aqueous extract of A. vogelii was carried out to
determine the phyto-constituents present in the plant extracts as follows:

Test for tannins

0.5g of the powdered sample of each plant was mixed in 20mls of distilled water and boiled in a water bath. The
boiled samples were then filtered using filter paper. A few drops 0f0.1%ferric chloride (FeCl3) was added to the
filtrate and observed for brownish green or blue black coloration which indicate the presence of tannins.

Test for saponins

This was done by weighing 0.5g of the powdered sample of each plant and mixed in 5mls of distilled water in a
test tube. The solution was shaken vigorously and observed for a stable persistent froth which indicates the
presence of saponin.

Test for terpenoids

0.2mls of chloroform and 0.3mls of concentrated tetraoxosulphate (V1) acids were carefully added to 0.5mls of
both plant extract. A reddish brown color was shown at the interface which indicates the presence of terpenoids.
Test for flavonoids

A sample of 0.1ml of sodium hydroxide pellet was added into 0.3mls of both plant extract. A result of yellow
coloration was observed which indicate the presence of flavonoids.

Test for phenolic compounds

The extract (0.5mls) of both plant extract was dissolved in 5mls of distilled water and boiled and filtered. A few
drops of 0.1% ferric chloride was added to the filtrate. A blue-black or brown coloration indicates the presence
of phenol.

Test for alkaloids

0.1ml of each plant extract was treated with few drops of dragendorff’s reagent. The result of an orange brown
precipitate indicates the presence of alkaloids.

Test for cardiac glycosides

A sample of 0.5mls of each plant extract was treated with0.2mls of glacial acetic acid and a drop of ferric
chloride. Then, 0.1ml of concentrated tetraoxosulphate (VI) acids was added. A brown ring indicates the
presence deoxy-sugar as characteristics of cardenolides.

Detection of fats

2mls of the filtrate was mixed with ethanol and shaken vigorously and allowed to stand for few minutes. The
solution was added into test tube containing water.

Determination of median lethal dose (LDs)
The median lethal doses (LDso) of fresh leaves of A. vogelii were carried out using a modified method®’.

Experimental animals

Twenty (20) male albino rats weighing 98.58g-142.39g were purchased and housed at the Animal house of
Biochemistry Department, Lagos State University, Lagos State, Nigeria. The rats were kept in clean cages and
allowed to acclimatize to the laboratory conditions for about two weeks. They were fed with rat feeds and water
ad libitum. Animals were maintained at 12hrs light and 12hrs darkness at room temperature.

Induction of hepatotoxicity and animal grouping
The animals were fasted overnight and then divided into four groups. Liver injury was induced in rats in groups
2-4 by intraperitoneal administration of 2 ml/kg (i.e. 2000 mg/kg) carbon tetrachloride (CCl,) mixed with olive
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oil in the ratio of 2:1 (v/v) on day 1. Until after 3 days, no treatment was administered to enable CCl,-induced
hepatotoxicity.

Group 1 (normal control) received distilled water (2ml/kg body weight) daily for 14 days

Group 2 (negative control) received CCl, (2ml/kg body weight) daily for 14 days.

Group 3 (positive control) received CCl, (2ml/kg body weight) + standard reference drug (Silymarin) at a
dosage of 100mg/kg body weight daily for 14 days.

Group 4 received CCl, (2ml/kg body weight) + 1000mg/kg body weight methanol extract of A.vogelii for 14
days.

Determination of biochemical parameters

After the experimental period of 14 days, the animals were sacrificed on the 15th day after overnight
fast under a mild chloroform anesthesia and blood were obtained by cardiac puncture from each animal and
stored in EDTA bottles for separation. The organs such as liver, lungs, kidney, spleen and heart were collected
and weighed. The bloods were centrifuged at 5000 revolution per minutes for 15minutes to obtain the serum.
Serum Aspartate Amino-Transferase (AST), Alanine Amino-Transferase (ALT), Alkaline Phosphatase (ALP),
Cholesterol, Triglyceride, Albumin, Globulin Total Protein and High Density Lipoprotein (HDL) levels were
measured using Randox diagnostic kits. All samples were analyzed using spectrophotometer. The
concentrations of Low Density Lipoprotein (LDL) were calculated from the formula of Friedwald, (2011). The
concentrations of Globulin were calculated from the formula of Bishop and Fody, (2000).

Statistical analysis

Data are expressed as mean + standard error of means (SEM). The statistical significance was evaluated by
one-way analysis of variance (ANOVA) using GraphPad Prism® (Version 5.0). A value of P<0.05 was
considered to indicate a significant difference between groups.

I1l. Results
Toxicological studies
No weakness, aggressiveness, salivation and death seen in the mice that were treated with 100mg/kg b.wt,
500mg/kg b.wt, 1000mg/kg b.wt, 1500mg/kg b.wt, 3500mg/kg b.wt and 5000mg/kg b.wt of A.
vogeliimethanolic extracts.

Table 1: Percentage Extraction yields of A.vogeliimethanolleaves extract after concentration
Table 1 showed the percentage yield of A. vogelii methanol extract as 3.68%
Extract Initial weight | Final weight (g)
@
50

Yield (%)

Methanolic A.vogelii 1.84 3. 68
The percentage extraction yield was calculated using the equation below:

% yield = Weight of plant concentrate x 100
Weight of plant sample

Table 2: Qualitative phytochemical screening of A.vogelii methanol leavesextract

The result of the qualitative phytochemical analysis of the methanolic extract of A. vogelii is shown in Table 2.
The result revealed the presence of five (5) phytochemicals (tannin, saponin, flavonoid, phenol, alkaloid and fat)
and the absence of fat and glycoside.

Extract Tannin Saponin | Flavonoid Phenol Terpenoid | Alkaloid Fat Glycoside
Methanolic A. vogelii +ve +ve +ve +ve -ve +ve +ve -ve

The signs (+ve) indicates detected and (-ve) indicates not detected.

Table 3: Effect of A.vogeliimethanolleaves extract on Liver function parameters.

Elevated level of serum enzymes (AST, ALT and ALP) activities (Table 3) were seen in CCl, treated groups
and the concomitant administration of A. vogelii extracts at 1000mg/kg body weight, significantly reduced the
levels of these serum enzymes.

GROUPS AST (U/1) ALT (U/) ALP (U/l)
Control 33.33£2.73° 36.17+6.28° 168.36+44.58"
2ml/kg b.wt CCl, 195.2+18.23" 65.17+16.64° 595.24+179.51%
2mg/kgCCl, + 1000mg/kg A.vogelii (met.) 80.00+22.44% 27.00+2.86° 208.84+58.17°
2mg/kg CCl, + 100mg/kg silymarin 65.83+9.58" 43.83+£9.48 184.46257.00°

Values are represented as mean+SEM for triplicate determination. ®p < 0.05 versus control; °p < 0.05 versus

CCly; 'p < 0.05 Silymarin
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Table 4: Effect of A. vogelii methanol leavesextract on Lipid profile parameters (mg/dl) and Protein
concentration of CCl, induced rats.

Elevated level of serum cholesterol, triglycerides, LDL-C and reduced levels of HDL-C, total protein, albumin
and globulin (Table 5) were seen in CCl, treated groups and the concomitant administration of A. vogelii
extracts at 1000mg/kg body weight, significantly reduced the levels of cholesterol, triglycerides, LDL-C and
increased HDL-C, total protein, albumin and globulin.

GROUPS CHOL TAG HDL- LDL- TOTAL ALBUMIN | GLOBULIN
CHOL CHOL PROTEIN (mg/dL) (mg/dL)
Control 125.49+ 750.80+ 116.15+ 91.48+ 13326.66+1151.59° | 4796.66+ 8530.00+
14.93 23.85" 11.51° 15.99° 252.19% 1048.56"
2ml/kg b.wt CCl, 420.16+ 1157.28+ 41.45+ 230.16+ 7666.66+556.05"7 | 2681.66+ 4985.00+
44.11% 63.19* 12.99* 59.09°" 374.90% 786.04°
2mg/kgCCl, + | 223.25+ 903.09+ 88.27+ 130.90+ 10776.66+895.547 | 3931.66+ 3845.00+
1000mg/kg 24.62% 69.52° 12.89° 27.69 267.19% 808.16%
A.vogelii (met.)
2mg/kg CCl, + | 17541+ 804.28+ 93.99+ 108.54+ 11041.66+1233.67° | 4128.33+ 6913.33+
100mg/kg 23.04° 53.66" 11.56" 28.88" 127.57%* 1245.82
silymarin

Values represent mean + SEM of triplicate determination. p < 0.05 versus control; °p < 0.05 versus CCly; p <
0.05 Silymarin.

Table 5: Effect of A. vogelii methanol leavesextract on weight of Organs.
The liver and lungs of CCl, induced group showed a significant decrease and increase in size respectively
compared to the control (Table 5).

GROUPS LIVER (g) SPLEEN (g) KIDNEY (g) LUNGS (g) | HEART (g)
Control 5.04%0.31° 0.54+0.08 0.84+0.05 1.1440.13° 0.45+0.02
2ml/kg b.wt CCl, 4.21+0.06° 0.56+0.07 0.85+0.02 1.47+0.10° 0.44+0.02
2mg/kgCCl, + 1000mg/kg | 4.57+0.21° 0.52+0.02 0.86+0.03 1.30+0.07 0.46+0.03
A.vogelii (met.)

2mg/kg CCl, + 100mg/kg | 4.65+0.06 0.51+0.07 0.86+0.03 1.27+0.04 0.47+0.02
silymarin

Values represent mean = SEM of triplicate determination. ®p < 0.05 versus control; °p < 0.05 versus CCly; 'p <
0.05 Silymarin.

IV. Discussion

Since the induction of hepatotoxicity in rats using CCl, raises the serum level of liver enzymes like
AST and ALT and also, represents an adequate experimental model of cirrhosis in man, hence its use for the
screening of hepato-protective drugs consumed by men®.

In the present study, methanol was preferred for the extraction process because of its greater potential
for extracting medicinal phytochemicals from their crude source. The methanol extract of A.vogelii gave a
percentage yield (3.68%), and this may indicate the quantity of varied active compounds in the plant extract.
Phytochemical screening of methanol extract of A. vogelii showed the presence of five (5) phytochemicals
(tannin, saponin, flavonoid, phenol, alkaloid and fat) and the absence of terpenoid and glycoside. Previous
studies has revealed that medicinal plants rich in phenolic compounds in the form of flavonoids, tannins and
phenolic acids have antioxidant properties?, and these phytochemicals which made up the calculated extraction
yields of this plant possess other biological properties such as antimicrobial, antifungal and anticancer** . The
presence of flavonoids entails that this plant leaves extracts may be a good antioxidant, free radical scavenger
and anti-lipoperoxidant, leading to their hepato-protective property. Previous study revealed that the mechanism
of action of this plant extract may be compared to that of silymarin (positive control) due to their considerable
amount of flavonoid content present'.

The physical activities of the animals that were used for acute toxicity remained normal because no
weakness, aggressiveness, salivation and death were seen in the rats that were treated with 100mg/kg b.wt,
500mg/kg b.wt, 1000mg/kg b.wt, 1500mg/kg b.wt, 3500mg/kg b.wt and 5000mg/kg b.wt of A. vogeliileaves
extract. This is similar to a previous study by Rajesh and Lath?, who reported no toxicity in the plant extracts,
making it safe for oral consumption as compared to many orthodox medicines.

The serum enzymes AST, ALT and ALP activities were elevated in CCl, treated groups and decreased
in control, standard drug (silymarin), and A.vogeliimethanol leaves treated group. Amacher‘and Ozer et al®
revealed that, the elevated level of AST and ALT resulted from leakage of damaged tissues which is as a result
of hepatocellular necrosis while, Ramaiah? revealed that, the increase in ALP level is as a result of
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overproduction and release in blood due to hepatobiliary injury and cholestasis. Also, increased levels of AST,
ALT and ALP in animals treated with CCl, indicated cellular breakage and loss of functional integrity in cell
membrane of the liver. Concomitant administration of the standard drug (silymarin) at 100mg/kg body weight
and the plant leaves extracts at 1000mg/kg body weight reduced the levels of these marker enzymes towards the
normal value indicating stabilization of plasma and repair of hepatic tissue damage as a result of healing of the
liver parenchyma and regeneration of hepatocytes. This is similar to the findings of Bilgin et al°.

In this study, the levels of cholesterol, triglycerides, LDL-C were observed to be increased while the
level of HDL-C was decreased in CCl, treated animals. The increase in cholesterol levels of CCl, induced group
caused an increase in membrane fluidity and alters internal viscosity and internal chemical composition while,
the increase in LDL-Cholesterol concentration of CCl, groups might be due to the defect in its receptor either
through failure in its production or function, which is similar to the findings of Sathish et al*’. Sabesin et al”®
reported that, the decreased level of HDL-C in CCl, treated group may be due to diminished lecithin-cholesterol
acyl-transferase activity. Concomitant administration of the standard drug (silymarin) at 100mg/kg b.wt, and
the plant leaves extract at 1000mg/kg b.wt resulted in significant decrease in triglycerides, LDL-C and increase
in HDL-C which serves as protective agent, that reverses cholesterol transport by inhibiting the oxidation of
LDL-Cholesterol stimulated by increasing the expression of oxidation-sensitive genes such as, Elk-1 and p-
CREB.

Total protein, aloumin and globulin were reduced in CCltreated groups which may be as a result of

CCl, interfering with the production of protein in the liver. Administration of the standard drug (silymarin) at
100mg/kg body weight and the plant leaves extract at 1000mg/kg body weight resulted in an increase in these
proteins to near normal values respectively. This result is similar to the findings reported in the previous study
of Rajesh and Latha?.
The liver and lungs of CCl, treated rats showed a significant decrease and increase in size respectively as
compared to the normal control, silymarin and plant leaves extracts treated groups. This may be attributed to the
elevated levels of AST, ALT, ALP and decreased levels of total protein, albumin and globulin as a result of fatty
infiltration of the liver parenchyma.

V. Conclusion
A.vogelii methanol leaves extract possess an ethnopharmacological potential in the treatment of liver damages.
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