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ABSTRACT

The hypoglycemic and anti-oxidant effects of the methanolic extract of Buchholzia cortacea
fruits in streptozotocin-induced diabetic rats were investigated. It was tolerated up to dose of
2000 mg kg™ orally in rats. Treatment with 150, 300 and 600 mg kg™ of the extract induced
significant. {(p<0.05) dose dependent decreases in the respective fasting blood glucose values of
6.61+2.14, 5.12+1.01 and 3.8440.81 mmol L™ from the initial mean value of 14.15+5.12 mmol L™
when compared with the negative control. Glibenclamide (2 mg kg™ however, lowered the fasting
blood glucose to 8.51+0.756 mmol L™, The serum concentrations of catalase and reduced glutathione
were significantly (p<0.05) higher in rats treated with glibenclamide (2 mg kg™) and various doses
(150, 300 and 600 mg kg™) of the extract in contrast to the values in negative control rats. The
extract also decreased serum triglycerides and total serum cholesterol. The fruit extract dose
dependently reduced lipid peroxidation in diabetic rats. The ability of scavenging free radicals was
measurad by DPPH reduction and Ferric Reducing/Antioxidant Power (FRAP) spectrophotometric
assays. In the DPPH assay, the highest concentration (400 pg mL™Y) of the extract produced B8%
antioxidant activity compared to 80% with ascorbic acid at the same coneentration. The FRAF value
increased concentration dependently from 1.1 to 1.7 pM (100-400 pg mL™") while ascorbic acid has
a FRAP value of 2 uM at 1000 ug mL ™% The findings suggest that the extract could be a potential
source of a novel anti-diabetic and antioxidant agent.
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INTRODUCTION

Diabetes mellitus 1s a metabolic disorder that 1s rapidly reaching epidemic proportions and the
World Health Organization has predicted that by 2025, 200 million people will be affected
worldwide (Kopelman and Hitman, 1998; Amos et al., 1997). Diabetes eventually leads to diseases
of the coronary arteries and the cerebrovascular system, renal failure, blindness, neurological
complications and premature death (Harris ef al., 1987; Jayatilake et @l., 1993). Two forms of
diabetes mellitus, Type 1 and Type 2 have been identified. Type 1 diabetes mellitus is primarily due
to the autoimmune-mediated destruction of pancreatic p-cells of the islets, resulting in absolute
insulin deficiency. People with type 1 diabetes mellitus must rely on exogenous insulin to prevent
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the development. of ketoacidosis for survival. It has been noted that the number of people with Type
1 diabetes 1s dramatically increasing worldwide (Pavana et al., 2008).

The incidence of Type 1 diabetes mellitus 1s low relative to Type 2 which accounts for more than
90% of the diabetic cases globally. Type 2 diabetes mellitus is characterized by a failure of normal
insulin levels to stimulate glucose uptake by tissue cells. People with Type 2 diabetes mellitus are
not dependent on exogenous insulin. Generally speaking, excessive production and reduced
utilization of glucose by tissues are the basic cause of diabetes (Chattopadhyay, 1993). Available
treatment regimens include insulin, oral anti-hyperglycemic agents and inhibitors of a-glycosidase
enzyme although alternative therapies are also used including plant products (Sabo ef al., 1999).
Nearly, 80% of rural African communities use ethnotherapy to control or treat diabetes mellitus.
Several plants have been studied and were found to possess anti-diabetic and anti-oxidant
properties (Al-Hader et «l., 1993; Al-Enazi, 2007). The use of these plants is based on the belief that
they have low toxicity and cost less than the semi-synthetics or synthetics drugs.

Buchholzia coriacea belongs to the Capparaceae family (Keay, 1989). The seeds gave the plant
its common name of “wonderful kola” because of its popular usage in traditional medicine. The seeds
are covered in a purple aril which is chewed in Ivory Coast and is known to have a sharp pungent
taste. The plant is documented to possess diverse medicinal potentials. Okoli ef al. (2010) reported
the anti-plasmodial properties of the plant, the ground seeds were therefore routinely mixed with
palm oil and taken orally as treatment for malara (Adjanchoun ef al., 1996). The Cameroonians
use the seed as remedy to relieve chest pain (Thomas ef al., 1989). It was also reported to have
analgesic effects (Kzeja et al., 2011) and anthelminthic potentials (Nweze and Asuzu, 2008). The
aim of the study was to evaluate the possible anti-diabetic and anti-oxidant activities of extracts
of B. cortacea fruit using in vive and tn vitro experimental models.

MATERIALS AND METHODS

Plant collection and extraction: The fresh fruits of B. coriacea were plucked from its tree in
Nsukka Local Government Area of Enugu State, Nigeria and identified by a qualified betanmst
{taxonomist) from the Bioresources Development and Conservation Programme (BDCP) Nsukka,
Enugu state. The fruits were cut into small pieces, dried and pulverised into coarse powder.
Extraction was done by cold maceration. One kilogram of the plant material was extracted in 80%
methanol for 72 h with intermittent shaking at 2 h interval. The extract was then filtered using
Whatman No. 1 filter paper. The filtrate was concentrated using rotary evaporator (Rotavapor
R 210, Biichi, Switzerland) at 40°C. The wyield was determined and the extract stored in a
refrigerator.

Acute toxicity study: Five groups of Wistar rats of both sexes with each group containing five
rats were used. Four groups were treated orally with varying doses of the Buchholzia cortacea fruit
extract at 250, 500, 1000 and 2000 mg kg™, respectively. Group 5 was given an equivalent volume
of distilled water to serve as control. The amimals were observed for toxic signs like excitability,
dullness, diarrhoea, in-appetence and death over 72 h.

Experimental animals: Male Wistar rats with average weight of 122-137 g were used as test

animals. They were obtained from the Laboratory Animal Unit of the Faculty of Veterinary

Medicine, University of Migeria, Nsukka. The animals were housed in cages at room temperature
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and under a light period of 16-18 h daily for a period of 2 weeks prior to the commencement of the
experiment. Standard commercial rat pellets (Grand Cereals Ltd. Jos, Nigeria) and water were
provided ad-libitum. The laboratory animals were used in accordance with laboratory practice

regulation and the principle of humane laberatory animal care as documented by Zimmermann
(1983).

Screening of Buchholzia coriacea for anti-diabetic activity: All rats were fasted overnight
before the administration of streptozotocin (STZ) obtained from Sigma Aldrich, USA. Freshly
prepared STZ dissolved in 0.1 M citrate buffer and pH 4.5 was given by a single intraperitoneal
injection at a dose of 50 mg kg™'. Control rats were injected with citrate buffer only. After 3 days
post challenge with STZ, blood glucose levels were measured. Rats with blood glucose level above
9 mmol L' were considered diabetic and were selected. They were randomly grouped into five
groups of five animals each. Group I, IT and III were treated daily with the extract of B. coriacea
dissolved in distilled water at doses of 150, 300 and 600 mg kg™, respectively. Group IV was treated
daily with a standard drug, Glibenclamide (2 mg kg™) and group V received distilled water only.

At Day 7 and 14 of treatment, blood samples were collected from the rat tail vein. The fasting
blood sugar level was measured using the Accu-chek Advantage Il glucometer. Percentage
reductions in fasting bleod glucose level in experimental animals were calculated using the formula
given below:

Before treatment- After treatment y
Before treatment

Percentage decrease in blood glucose level = 100

Blood was collected from the rats on day 14 of treatment for the antioxidant and biochemical
assays.

In vivo antioxidant activities of B. coriacea and serum lipid biochemical assays

Assay of catalase (CAT) activity: Catalase activity was measured according to the method of
Aebi (1984). A given volume (0.1 mL) of the serum was pipetted into cuvette containing 1.9 mL of
50 mM phosphate buffer of pH 7.0, Reaction was started by the addition of 1.0 mL of freshly
prepared 30% (v/v) hydrogen peroxide (H;0,). The rate of decomposition of H,O, was measured
spectrophotometrically from changes in absorbance at 240 nm. The enzyme activity was expressed
as units mL™! protein.

Assay of reduced glutathione (GSH) concentration: Reduced glutathione was determined by
the method of Ellman (1959). A volume (1.0 mL) of serum was treated with 0.5 mL of Ellman’s
reagent (19.8 mg of 5, b- dithiobis-2-nmitrobenzoic acid (DTNE) in 100 mL of 0.1% sodium nitrate)
and 3.0 mL of phosphate buffer (0.2 M, pH 8.0). Then 0.4 mL of distilled water was added. The

mixture was thoroughly mixed; absorbance was read at 412 nm and expressed as units mL™,

Estimation of lipid peroxidation (malondialdehyde): Lipid peroxidation in the plasma was
estimated colorimetrically as thiobarbituric acid reactive substances (TBARS) using the method of
Buege and Aust (1978). A principle component of TBARS is malondialdehyde (MDA), a product of
lipid peroxidation. In brief, 0.1 mL of tissue homogenate (tris-HC] buffer, pH 7.5) was treated with
2 mL (1:1:1 ratio) of TBA-TCA-HCI reagent. (thicbarbituric acid 0.37%, 0.25 N HCI] and 15% TCA).
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The mixture was placed in water bath for 15 min; it was then allowed to cool. The absorbance of
clear supernatant was measured against reference blank at 535 nm. Concentration was expressed
as nmol mL % This method is based on the prineciple that acetic acid detaches the lipid and protein
of a tissue, thicharbituric acid reacting with lipid peroxde, hydrogen peroxide and oxygen-labile
double bond to form the colour adducts with maximal absorbance at 530 nm.

Serum lipid biochemical analyses

Serum triglycerides (TG) assay: Determination of serum triglycerides was carried out with
Cayman’s Triglyceride Assay kit (Cayman’s Chemmecal Company, USA). The samples and reagents
were freshly prepared as specified and serial dilutions of triglyceride standard diluent were made
accordingly. Serum sample from each animal in the groups was prepared on day 14 of treatment.
Triglyceride standard diluent was used as the blank. Ten microliter of triglyceride standard was
added with pipette into designated wells on a plate and this was followed by the addition of equal
volume (10 pl) of serum sample from individual rats into separate wells. The set up was done in
duplicates. The reaction was initiated by adding 150 pL of diluted enzyme buffer solution to each
well. The micro titre plate was carefully shaken for & sec to achieve proper mixing before it was
covered with the plate cover. The plate was incubated at room temperature for 15 min before
absorbance was read at 540 nm using a plate reader. The concentration of triglycerides in the
samples was determined from the linear regression of the standard curve by substituting the

corrected absorbance value for each sample into the equation:

Corrected absorbance-(y-intercept)

Triglycerides (mg dL. ™) = a0
ope

Determination of total serum cholesterol: Total serum cholesterol was assayed with total
cholesterol kit obtained from Crest Biosystems, India. Cholesterol esterase hydrolyses esterified
cholesterols to free cholesterol. The free cholesterol 1s oxidized to form hydrogen percoxide which
further reacts with phenol and 4-aminoantipyrine by the catalytic action of peroxidase to form a
red coloured quinone-imine dye complex. Intensity of the colour formed 1s directly proportional to
the amount of cholesterol present in the sample. The absorbance of the Standard (Abs. S) and Test.
samples {Abs. T) against the Reagent blank was read at 505 nm. Ihstilled water was used as zero
setting in the spectrophotometer. The concentration of chelesterol in the samples was determined

from the equation:

Abs.T x 200

Cholesterol (mg L") =
(me ) Abs.8

In vitro antioxidant activities of B. coriacea

Antioxidant capacity of B. coriacea fruil extract with 1, 1- diphenyl-2-picrylhydrazyl
radical (DPPH) spectrophotometric assay: The method of Mensor et al. (2001) was adopted.
Two milliliter of test extract at concentrations ranging from 10 pyg mL™' 400 ug mL™" was each
mixed with 1 mL of 0.5 mM DPPH (in methanol). Absorbance at 517 nm was taken after 30 min
incubation in the dark at room temperature. The concentrations were prepared in triplicates. The

percentage antioxidant activity was calculated as follows:
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Absorbance of sample-Absorbance of blank "

Antioxidant activity (AA) (%) = 100-
Absorbance of control

100

One mL of methanol plus 2 mL of the extract was used as blank while 1 mL of 0.5 mM DFPFH
solution plus 2 mL of methanol was used as control. Ascorbic acid was used as reference
standard.

Ferrie reducing/antioxidant power (FRAP) assay: The total antioxidant potential of sample
was determined using a ferric reducing ability of plasma (FRAP) assay of Benzie and Strain (1999)
as a measure of “antioxidant power’. FRAP assay measures the change in absorbance at 593 nm
owing to the formation of a blue colored Fel'-tripyridyltriazine compound from colorless oxidized
Fe!'! form by the action of electron donating antioxidants. Standard curve was prepared using
different concentrations (100-1000 pmol 1.1 of FeS0,.7H,0. All solutions were used on the day of
preparation. In the FRAP assay the antioxidant efficiency of the extract under the test was
calculated with reference to the reaction signal given by an Fe® solution of known concentration,
this representing a cone-electron exchange reaction. The results were corrected for dilution and
expressed in pmol Fe''/L. Vitamin C was measured within 1 h after preparation. The sample to be
analyzed was first adequately diluted to fit within the linearity range. All determinations were

performed in triplicate:

Change in absorbance from 04 minxFRAP value of std (1000 pM)

FRAP value of sample (M) =
ple (uM) Change in absorbance of standard 0-4 min

Statistical analysis: All data were expressed as Mean+SEM. Data were analyzed using cne way
analysis of variance (ANOVA) at 5% level of significance. Dunnett’s test was used to detect the

difference among the treatment groups.

RESULTS
Extraction of the plant material: Buchholzia coriacea fruit extract was brownish in colour with

an oily consistency. The total solids recovered from extracts were 18% (w/w).

Acute toxicity: The fruit extract of B. cortacea did not cause any mortality up to a dose of
2000 mg kg™ in the rats treated orally with varying doeses (250, 500, 1000 and 2000 mg kg™") of
the crude extract. The extract was well tolerated by the rats with mild signs of toxicity (dizziness)
at 2000 mg kg™

Anti-diabetic activity of Buchholzia coriacea fruit extract: The methanolic extract of
B. coriacea fruits exerted significant (p<0.05) reduction in fasting blood glucose level of diabetic rats
at day 7 of treatment. The varying doses (150, 300 and 600 mg kg™) of the extract produced fasting
blood glucose values of 7.52+2.22, 8,02+2.14 and 6.51£1.67 mmol L., respectively when compared
with 16.7443.14 mmol L™ of the distilled water-treated rats (Table 1). Similarly, at day 14 of
treatment, 150, 300 and 600 mg ke! doses of the extract induced further significant (p<0.05)
decreases 1in the corresponding fasting blood glucose values of 6.61£2.14, 5.12+1.01 and
3.8440.81 mmol L compared te control which had 14.1545.12 mmol L7 Glibenclamide also
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Table 1: The effects of methanolic fruit extract of Buchholzia coriacea on fasting blood glucose of streptozotocin-induced diabetic rats

Mean fasting blood glucose level (mmol L)

Narmal Distilled water 150 mgkg™* 300 mg kg™t 600 mg kg™t Glibenclamide
Dax (non-diabetic control)  treatment extract extract extract 2mg kg™t
Before induction 5.02+0.13 5.72+0.35 5.40+0.31 5.70+0.48 4.82+0.72 4.35+0.70
After induction 5.40+£0.11 21.15£3.75 14.77+£2.95 13.28+3.37 17.4243.47 20.16+3.37
7 5.10£0.12 16.74+3.14 7524222 8.02£2.14* 6.51£1.67% 5521 .54
14 5.15+0.90 14.1555.12 6.61+£2.14* 5.12+1.01* 3.84+£0.81* 3.51+0.75%

*Significant decreases at p<0.05 compared to negative control, Values are MeantSEM, n = 5 in each group

Table 2: The effects of methanol fruit extract of Buchholzia coriacea on oxidative stress parameters, serum cholesterol and triglycerides

of 8TZ-induced diabetic rats

Treatment Serum CAT Serum GSH Serum MDA Serum TG Total serum

(mg kg™ (UmL™) (UmL™) {nmol mI. 1) (mg dL.™9 cholesterol (mg dLi ™%
150 0.58+0.02* 9.21+0 .44* 5.72+1.03 78.5T+2.60* 113.38+1.48

300 0.6120.04* 11.51+0.51* 451+£0.72* 72.23+2.15* 98.73+2.43*
600 0.6620.03* 12.1140.44* 3.53+£1.33* 66, 75£3.01 81.50+2.51*
Glibenclamide 0.7220.06% 13.7840.64* 3.20+£1.14* 65.88+£2. 75 85.3543 .55
Distilled water 0.43+0.04 3.98+0.41 6.92+0.82 115.72+2.72 122.83+3.03

(negative control)
Normal 0.62+0.01 11.76+0.63 3.01+0.49 71.12+2.81 84.61+2.44

*Significant (p<0.05) increases compared to negative control, *=Significant decreases compared to negative control at p<0.05 and p<0.01,

respectively, values are MeantSEM. n = 5 in each group

produced significant (p<0.05) reduction in the mean fasting blood glucose levels of 5.52+1.54 and
3.5140.75 mmol L™ at 7 and 14 days of treatment, respectively.

In vivo antioxidant activities of B, coriacea fruit and serum lipid biochemical assays: The
serum concentration of catalase and GSH were significantly (p<0.05) higher in rats treated with
glibenclamide and various doses (150, 300 and 600 mg ke™) of the extract in contrast to the values
in distilled water treated rats. There was no significant difference (p>0.05) in CAT and GSH levels
of rats treated with glibenclamide and the different doses of extract. However, B. coriacea fruit
extract induced significant (p<0.05) reduction in MDA values at 300 and 600 mg kg™! when
compared with values in the negative control group which were treated with only distilled water.
All the test doses (150, 300 and 800 mg kg™ of the extract and glibenclamide significantly (p<0.05)
reduced total serum triglyceride in the studied animals relative to negative control but the extract
was only significantly (p<0.05) effective at 300 and 600 mg kg ™! in decreasing the concentration
of total serum cholesterol (Table 2). The suppressive effects of the extract on MDA, serum
triglycerides and total serum cholesterol in the experimental rats were found to increase with
increasing doses of the extract.

DPPH photometric assay: The crude extract of B. coriacea fruits demonstrated appreciable
antioxidant activity with DPPH radical scavenging method. At the lowest concentration
(10 pg mL™"), the extract exhibited a mean antioxidant activity of 11% while ascorbic acid produced
76% (Fig. 1). However, at the highest concentration (400 pug mL™), the extract had B88%
antioxidant activity compared to 80% with ascorbic acid at the same concentration.
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Ferric reducing/antioxidant power assay (FRAP): The ferric reducing ability of plasma, a
measure of the antioxidant ability, showed that the methancl extract of B. coriacea fruits produced
a dose dependent antioxidant effect. At 10 ug mL™", the mean antioxidant power (FRAP value) was
0.37 uM; this increased to 1.1 uM at 100 pyg mL ™ and then 1.7 uM at 400 ug mL ™. Ascorbic acid
has a FRAP value of 2 pM at 1000 pg mL ! (Fig. 2).

DISCUSSION

Several plants have been investigated for their anti-diabetic effect and have shown ability to
prevent  degenerative and metabolic effects 1n STZ-induced diabetic animal models
(Soleimani et al., 2007), Buchholzia cortacea methanol fruit extract was safe up to a dose of
2000 mg kg™ and did not cause mortality in rats. The crude extract exhibited potent hypoglycemic
activities at the test doses (150, 300 and 600 mg kg™) within the duration of study. The extract
exerted its maximal effect at 600 mg kg™ when mean fasting blood glucose levels in rats were
lowered from 6.51+1.67 mmol L™ on day 7 to 3.84+0.81 mmel L™ 'on day 14. This effect was
comparable to the action of glibenclamide (2 mg kg™, a reference anti-diabetic agent which
lowered mean fasting blood glucose level of rats from 5.5241.54 to 3.51+0.75 within the same
period.

Streptozotocin (STZ) induces diabetes through p-cell toxicity by inhibition of O-GleINAC-
selective N-acetyl-b-d-glucosaminidase (OglelNAcase), the enzyme that removes O-GlelNAe from
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protein (Konrad ef al., 2001; Palsamy and Malathi, 2007). It has been well reported that partial
destruction of beta cells causes a reduction in insulin secretion which is materialized by a chronic
hyperglycerma (Ene et al, 2008). Intraperitoneal administration of streptozotocin effectively
induces diabetes in normal rats as reflected by glycosuria, hyperglycaemia and body weight loss
when compared with normal rats (Nirmala ef al., 2008). Glibenclamide, a sulfonylurea is a popular
anti-diabetic drug used widely to treat Type 2 diabetes and works by inhibiting adenosine
triphosphate (ATP)-sensitive potassium channels in pancreatic beta cells. This inhibition causes cell
membrane depolarization and opening of voltage-dependent calcium channels, thus triggering an
increase in intracellular calcium inte the beta cell which stimulates insulin release. The specific
mechanism by which the crude extract of B. coriacea fruit induced its hypoglycemic effect in
diabetic rats was not fully understood but it was possible that the extract mediated its action either
through the prevention of 5STZ-induced O-GleNAcase inhibition or indirect stimulation of insulin
release or early regeneration of P-cells of the islets. STZ-induced B-cell toxicity is completely blocked
by GleNAec, which also prevents STZ-induced O-GleNAecase inhibition (Konrad et al., 2001). The
O-linked  glycosylation 1s reversed by OgleNAe B-acetylglucosaminidase (O-GlelNAcase)
(Kaneto et al., 2001). In peripheral tissues such as muscle, the hexosamine biosynthetic pathway
serves as a glucose sensor linking the rate of glucose flux to the activity of the glucose transport
system and transcription machinery (Dong and Hart, 1994; Luo et al., 2007).

B. coriacea frunt extract decreased serum triglycerides in a dose dependent manner and had a
similar reducing effect on total serum cholestercl from 300 to 600 mg kg™" (Table 2). Under normal
circumstances insulin activates enzyme lipoprotein lipase and hydrolyses triglycerides thus,
increasing uptake of fatty acids into adipose tissue and triglyceride synthesis. It also inhibits
lipolysis (Subash-Babu and Ignacimuthu, 2007; Priya et al., 2012). Deficiency of insulin results in
failure to activate the enzymes thereby causing hypertriglyceridemia (Mahesh and
Brahatheeswaran, 2007). The abnormal high concentration of serum lipids in the diabetic
untreated rats may be due, mainly to the increase in the mobilization of free fatty acids from the
peripheral fat depots, since insulin inhibits the hormone sensitive lipase (Jasmine and Daisy, 2007).

Several physiological and pathological conditions such as diabetes, ageing, inflammation, viral
infections and neurodegenerative diseases may develop through the action of reactive oxygen
species (Al-Omar et al., 2004). The crude methanol extract of B. coriacea fruits demonstrated
appreciable antioxidant activities as revealed by the in vive (CAT and GSH) and in wviiro
(DPPH, FRAP and lipid peroxidation) antioxidant studies. There was dese-dependent preservation
of endogenous serum catalase and reduced glutathione by the graded doses (150, 300 and
600 mg kg™ of the extract. Diabetic rats that were treated with extract and glibenclamide had
higher concentration of CAT and GSH compared to untreated ones that received distilled water
only (Table 2). GSH also functions as free radical scavenger and in the repair of radical-caused
biological damage (Meister, 1984). Lipid peroxidation is one of the characteristic features of chronic
diabetes (Palsamy and Malathi, 2007). The extract induced significant (p<0.05) reduction in MDA
values (lipid peroxidation) at 300 and 600 mg kg™ compared to the control. Recent evidence
indicates that some saturated and unsaturated aldehydes, including malondialdehyde (MDA),
hydroxyaldehydes and other short chain carbonyl compounds contribute te peroxidative cell
damage by reacting with sensitive biomolecules (Kim ef al., 1999). STZ-diabetic animals exhibit
most of the diabetic complications, namely, myocardial, nervous, vas deferens, gastrointestinal,
kidney and urinary bladder dysfunction, through oxidative stress (Palsamy and Malathi, 2007).
Diabetes generates reactive oxygen species which in turn cause lipid peroxidation and membrane
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damage (Hunt ef al., 1988). ROS produce changes and have heen implicated as a cause and
consequence of a variety of pathological conditions including diabetes (Brzozowski ef al., 1997).

In the DPPH assay, the extract produced a significant (p<0.05) antioxidant activity of 66%
against 80% with ascorbic acid at 400 pg mL™'. The principle of FRAP method is based on the
reduction of a ferrie-tripyridyl triazine complex to its ferrous form in the presence of antioxidants.
The FRAF values of the extract at 200 and 400 yg mL™" were 1.42 and 1.68 uM, respectively while
that of ascorbic acid was 2 pM (Fig. 2). This also revealed a high anti-oxidant ability of the crude
extract.

The high antioxidant activities of the crude extract relative to the known antioxidant
{ascorbic acid) attest to the popular use of preparations from the plant fruit in the local treatment
of different health problems by people of diverse background.

In conclusion, this investigation revealed that the crude methanol extract of B. cortacea fruit
was tolerated by rats and it possessed significant anti-diabetic, hypolipidemic and anticxidant
activities. The observed effects were in support of the folkloric use of preparations from the plant
fruit as remedy for broad spectrum of health challenges.
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