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ABSTRACT
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ingbemila A A, Elekan A O, Okoh

E F and Olusola A O. Effects of Fla-
vonoid-Rich Extract of Buchholzia
Coriacea Leaf on Streptozotocin-In-
duced Changes in Rats . Biomed ]

Diabetes is a severe metabolic disorder that its management is usually associated with one side effect or the
other. Hence, the desire to search for alternative safer drugs by exploring hypoglycemic agents from indigenous
plants becomes imperative. This study evaluated the anti-diabetic efficacy of methanol extract of Buchholzia
coriacea leaf in streptozotocin (STZ)-treated rats. Thirty male rats (80-145 g) were used in the study and
subjected to fasting blood sugar (FBS) test following administration of STZ (45 mg/kg b.w.) for 48 hours. The
rats were divided into six groups of five animals each. Group 1 (negative control) was not induced; Group 2
(positive control) were induced but not treated; Group 3 were administered the standard drug, metformin at
50 mg/kg b.w; Group 4 were administered flavonoid fraction (60 mg/kg); Group 5 were administered flavonoid
fraction (100 mg/kg); and Group 6 were administered 100 mg/kg of methanol extract of B. coriacea leaf. The
animals were sacrificed after 14 days of treatment, and the serum, kidney and liver samples were collected for
biochemical analyses. The extract of B. coriacea leaf significantly (p<0.05) reduced alanine aminotransferase,
urea and uric acid in the serum of extract treated rats when compared with positive control and metformin-
treated rats. The activities of aspartate aminotransferase and superoxide dismutase were increased in the liver
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with a concurrent reduction of liver bilirubin and kidney malondialdehyde levels in the treated rats.
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Introduction

Diabetes mellitus is characterized by insufficient blood levels
of the hormone insulin. If the blood concentration of insulin is too
low, muscle and liver cells will not absorb glucose, resulting to high
blood glucose (hyperglycemia). Frequent urination, increased thirst
and increased appetite are common symptoms (Mukhtar, et al. [1]).
Diabetes can lead to a number of health issues if neglected, includ-
ing major harm to the heart, blood vessels, eyes, kidneys, and nerves.
Acute consequences can result in hyperosmolar hyperglycemia, dia-
betic ketoacidosis, or even death (Kitabchi, et al. [2]). Heart disease,
stroke, chronic renal disease, foot ulcers, nerve damage, eye damage,
and cognitive impairment are examples of serious long-term conse-
quences (Saedi, et al. [3]), impaired metabolism of fats and proteins,
ketosis and possible diabetic coma (Anderson, et al. [4]). Buchholzia
coriacea, commonly known as “Wonderful kola” is a perennial plant
which grows as a tree. It belongs to the family Capparaceae and genus
Buchholzia (Quattrocchi, et al. [5]).

The seed gave the plant its common name because of its popular
usage in traditional medicine (Keay, et al. [6]) such as treatment of di-
abetes. Previous reports have shown that this plant possesses various
medicinal potentials. The analgesic effect of Buchholzia coriacea has
been reported (Ezeja, et al. [7]). Also, the hypoglycemic and anti-oxi-
dant effects of the methanol extract of Buchholzia coriacea fruits have
been investigated (Okolj, et al. [8]). The anthelmintic potentials of the
chloroform and methanol extracts of Buchholzia coriacea seeds have
also been reported (Fred-]Jaiyesimi, et al. [9]). (Adjanohoun et al. [10])
reported that Buchholzia coriacea is used as a remedy to relieve chest
pain in Cameroon. The biochemical pathways leading to these pa-
thologies are not well known but increased oxidative stress is widely
accepted as a participant in the development and progression of dia-
betes and its complications (Oguntibeju, et al. [11]). However, the aim
of the study is to investigate the effect of methanol extract of Buch-
holzia coriacea leaf in streptozotocin-induced diabetic rats and their
impacts on both liver function enzymes and antioxidant enzymes.

Copyright@ : Olusola AO | Biomed ] Sci & Tech Res | BJSTR.MS.ID.009015.

49371


https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2024.57.009015

Volume 57- Issue 3

DOI: 10.26717/B]JSTR.2024.57.009015

Figure 1: Buchholzia coriacea fruits.

Materials and Methods
Reagents and Chemicals

All chemicals and reagents used for this study were of analytical
grade (Figure 1).

Collection and Authentication of Plant Sample

Fresh Buchholzia coriacea leaves were obtained from Command-
er Camp, Odode-Idanre, Ondo State, Nigeria. The plant leaf material
was then identified and authenticated by Dr. 0. Obembe of the De-
partment of Plant Science and Biotechnology Herbarium (PSBH),
Adekunle Ajasin University, Akungba-Akoko, Ondo State, Nigeria with
the voucher number of PSB-250 and a sample was later deposited at
the Herbarium of the institution for future reference.

Preparation of Extract

Fresh leaves of Buchholzia coriacea were washed with clean wa-
ter. The washed leaves were air-dried at room temperature for some
weeks, pulverized with grinding machine and kept for further analy-
sis.

Preparation of Methanol Extract of Buchholzia Coricea
Leaf

This was prepared using the method of (Hong et al. 2009). The
crude powdered leaf was added to methanol in ratio 1:4 i.e. 500 g of
crude powdered leaf to 2000 ml of absolute methanol and was soaked
for 72 hours after which it was filtered with cheese cloth and the fil-

trate was air-dried.

Preparation of Flavonoid Rich-Extract of Buchholzia Cori-
cea Leaves

Some portions of the methanol extract were dissolved in a mix-
ture of water and diethyl ether in the ratio 1 to 5 (1:5) inside a sep-
arating funnel and was allowed to stand overnight. The aqueous
portion was separated and re-partitioned with n-butanol overnight
inside a separating funnel. The n-butanol portion was separated the
second day and was partitioned with the addition of 1% KOH. The
KOH portion was separated and acidified with the addition of dilute
HCI partitioned with n-butanol saturated with water. The n-butanol
portion (the flavonoid rich extract) was freeze dried at 45 °C.

Test for Flavonoids

The presence of flavonoids in the sample was determined by the
method described by (Sofowora, et al. [12]). Five millliter (5 ml) of di-
lute ammonia solution was added to a portion of the aqueous filtrate
of the extract followed by the addition of Conc. H,SO,. A yellow color-
ation observed in the extract indicated the presence of flavonoids

Animal Handling and Treatment

Thirty male albino rats (Rattus norvegicus) with an average
weight (80-145) g were obtained from Ajibode Ibadan, Oyo State,
Nigeria for this research work. They were housed in a cage under
suitable laboratory conditions in the animal house of the Department
of Biochemistry, Adekunle Ajasin University, Akungba-Akoko, Ondo
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State, Nigeria. The rats were acclimatized for fourteen days before
commencement of any treatment during which they had free access
to tap water and food.

Induction of Diabetes

An intraperitoneal injection of a low dose of STZ (45 mg/kg body
weight) was given to each animal after they had fasted for the entire
night.

Confirmation of Diabetes

Two days after STZ injection, blood glucose level was determined
using a portable glucometer (Gluco-Plus Inc., Quebec, Canada) in the
blood collected from tail vein. Animals with fasting blood sugar (FBS)
level > 200 mg/dl were considered diabetic (Ajiboye, et al. [13]).

Treatment of Rats

The rats were administered varying doses of the extract orally for
two weeks as shown in Table 1. Metformin (50 mg/kg) served as the
reference drug.

Table 1: Administration of STZ, B. coriacea extracts and standard drug in rats.

Groups Experimental Design (mg/kg bodyweight) Dose of STZ (mg/kg) Dose of extracts or standard drug (mg/kg)
1 Negative Control (Not Induced) - -
2 Positive Control (Induced but not treated) 50 -
3 Standard Drug Control 50 50
4 Flavonoid (60 mg/kg) 50 60
5 Flavonoid (100 mg/kg) 50 100
6 Methanol Extract (100 mg/kg) 50 100

Sacrifice of the Rats

The animals were anaesthetized with diethyl ether and were sac-
rificed by cervical dislocation after two weeks of treatment. Blood
samples were collected into EDTA and plain bottles for haematology
and serum analysis respectively. The tissues were excised with a clean
scalpel, trimmed of fatty tissues, cleansed in normal saline to remove
blood stains, weighed and stored frozen at -4 °C for biochemical as-
says.

Preparation of Serum

Blood samples for serum were allowed to stand at room tempera-
ture for 30 minutes to form clot after which it was centrifuged at 3000
x g for 15 minutes. After centrifugation, the clot forms sediments at
the bottom of the centrifuge tubes and the supernatant which is the
serum was collected using a Pasteur pipette. The serum, thus ob-
tained were appropriately labelled and stored at -5 °C until required
for further analysis.

Homogenization of Tissues

The tissues were homogenized using a homogenizer and were
rinsed with normal saline into plain bottles. The tissue homogenates
were centrifuged at 3000 rpm for 10 minutes in a cold centrifuge at 4
°C and supernatants were collected and used for biochemical analysis.

Biochemical Assays

Alkaline Phosphatase, Aspartate Aminotransferase and Alanine
Aminotransferase were determined using the method of Schmidt

and (Schmidt, et al. [14]) as described in commercially available kit
produced by Randox. Glutathione level was determined following the
method described by (Ellman, et al. [15]). Malondialdehyde level was
determined using the method described by (Buege Aust, et al. [16]).
Bilirubin determination was carried out following the procedure de-
scribed by (Walter and Gerard [17]). Urea concentration was carried
out following the procedure of (Wheatherburn [18]).

Statistical Analysis

Results are presented as means * standard error of means of trip-
licate observations. One-way analysis of variance was conducted fol-
lowed by post-hoc test using Tukey’s multiple range comparison test
obtained from Graphpad Prism 6.0. P-values were set at p<0.05.

Results

Following induction of diabetes by streptozotocin and treatment
with 100 mg/kg methanol extract of Buchholzia coriacea leaf, the re-
sult of the biochemical assays for the liver function enzymes, urea,
uric acid, bilirubin and antioxidant enzymes were presented in Tables
2 & 3 and Table 4 respectively.

Average Mean Weights and Glucose Levels of Rats
Before and After Induction with STZ and the Glucose

Levels After Treatment
The results revealed decrease in glucose level when the rats were

administered with 100 mg/kg methanol extract of Buchholzia coria-
cea leaves (Table 5).
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Table 2: The effects of B. coriacea extract on Serum ALT, ALP and Liver AST in STZ-induced diabetic rats.

S/N Group Serum-ALT (U/L) Serum-ALP (U/L) Liver-AST (U/L)
1 N-CTR(negative control) 25.427+2.108° 7.333+1.833* 37.588+7.227°0
2 P-CTR(positive control) 78.869+3.644f 72.700£10.3228 209.366%5.446f
3 MET (metformin group) 50.695+1.527¢ 16.667+3.180" 72.642+8.8574
4 FL2 (60 mg/kg b.w flavonoid) 62.656+0.9764 30.283+1.588¢ 42.012+1.253°
5 FL1 (100 mg/kg b.w flavonoid) 42.539+5.532° 19.900+2.489¢ 45.450+£7.904<
6 M100 (100 mg/ kg b.w methanol extract) 27.289+1.007* 31.417+2.242¢ 87.710£2.750¢

Note: *Values carrying different superscripts are significantly different (p<0.05) from one another, while those bearing the same superscripts do not differ
significantly from one another.

Table 3: The effects of B.coriacea extracts on Liver bilirubin, Serum urea and uric acid in STZ-Induced diabetic rats.

S/N Group Liver bilirubin (mg/dL) Serum urea (mg/dL) Serum uric acid (mg/dL)
1 N-CTR (negative control) 2.112+0.1688 2325.715+174.855¢ 164.698+12.388°
2 P-CTR (positive control) 3.29610.042" 1951.429+136.915¢ 433.399+48.213¢
3 MET (metformin group) 1.061+0.014¢ 2202.857+166.607¢ 208.508+21.055°
4 FL2 (60 mg/kg b.w flavonoid) 1.141£0.052¢ 1685.714+214.444>< 210.032+15.547¢
5 FL1 (100 mg/kg b.w flavonoid) 0.188+0.0122 2131.429+204.547¢ 275.810+18.1224¢
6 M100 (momgx/tffcg'w methanol 0.9810.079¢ 950.476+85.162° 163.556+9.347°

Note: *Values carrying different superscripts are significantly different (p< 0.05) from one another, while those bearing the same superscripts do not differ

significantly from one another.

Table 4: The effects of B.coriacea extracts on liver SOD activity, GSH and MDA levels in STZ-Induced diabetic rats.

S/N Group Liver SOD (U/L) Liver GSH (uM) Kidney MDA (uM)
1 N-CTR(negative/normal control) 3.475+0.476* 1.200 +0.250° 50.273+4.645¢
2 P-CTR (positive control) 5.107+0.769° 0.000£0.000* 68.289+4.843f
3 MET (metformin group) 4.707+1.005° 0.000+0.000* 67.215+4.174f
4 FL2 (60 mg/kg b.w flavonoid) 4.539+0.784° 0.000+0.000* 29.942+1.166°
5 FL1 (100 mg/kg b.w flavonoid) 4.543+0.774° 1.496+0.104° 89.898+2.8928
6 M100 (100 mg(/ti‘agc B'W methanol 4.645+0.776" 0.0000.000° 35.920+0.225¢

Note: *Values carrying different superscripts are significantly different (p<0.05) from one another, while those bearing the same superscripts do not differ

significantly from one another.

Table 5: Average mean weights and glucose levels of rats before and after induction with STZ and the glucose levels after treatment.

Groups Experimental Design (mg/kg | Mean Weight be- | Mean Weight after | FBS before induc- | FBS after induc- | FBS after treat-
P bodyweight) fore treatment (g) treatment (g) tion (mg/dl) tion (mgy/dl) ment (mg/dl)
1 Negative Control (Not Induced) 112 130.4 102 102 102
5 Positive Control (Induced not 105 123.6 69 303 303
treated)
Standard Drug Control 97 119.6 81 223 182
Flavonoid (60 mg/kgb.w) 100 121.6 63 262 214
Flavonoid(100mg/kg b.w) 103 1234 92 279 217
6 Methanol Exgrjvgt (100mg/kg 107 1256 59 257 25
Note: *Results are expressed as mean * standard deviation p<0.05.
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The Effects of Buchholzia Coriacea Extract on Serum
ALT, serum ALP, and Liver AST of STZ-Induced

Diabetic Rats

The result outlined in Table 2 shows that serum ALT and ALP as
well as liver AST significantly decreases (p<0.05) after treatment with
extract of Buchholzia coriacea leaf when compared to negative control

group.

The Effects of B.Coriacea Extracts on Serum Urea,
Uric Acid and Liver Bilirubin, of Stz-Induced

Diabetic Rats

The serum urea of rats administered with 100 mg/kg methanol
extract was significantly lower when compared to other groups. The
serum uric acid was significantly lower than negative control and
other treated groups but was not significantly different from that of
the positive control group. The bilirubin level was significantly low-
ered when compared to both positive and negative control but not
significantly different from those treated with metformin. As outlined
in Table 3.

The effects of B. Coriacea Extracts on Kidney MDA
level, Liver SOD Activity and GSH level of STZ-
Induced Diabetics Rats

The activity of SOD in liver in all the treatments were not signifi-
cantly different from positive control (p<0.05). Contrastingly, the lev-
el of GSH was significantly reduced to zero in all treatment except for
flavonoid (100 mg/kg b.w) whose level was not significantly different
from that of the negative control. Kidney MDA level was significantly
decreased (p<0.05) in rats administered with 100 mg of methanol ex-
tract of Buchholzia coriacea leaf when compared to both positive and
negative controls, metformin group as well as flavonoid group (100
mg/kg b.w) as outlined in Table 4.

Discussion

Various pharmacological studies on the use of plant for medicinal
purposes have been successively studied by several researchers. The
use of insulin, glibenclamide, sulphonylurea and other hypoglycemic
agents in the treatment of diabetes has been the focused in the mod-
ern-day medicine for the treatment of diabetes (Snyder and Berns,
et al. [19-21]). Flavonoid-rich extract of Buchholzia coriacea leaf has
been shown to lower ALT, ALP, AST, urea and uric acid in the serum
of rat in this study. This result appears to support the hepatoprotec-
tive effect of this plant against enzymes and urea leakages into the
blood stream. This observation was similar to the report of (Ugwu,
et al. [22]) who observed decrease in kidney uric acid and creati-
nine levels of CCl4-induced rats. On the contrary (Lenka, et al. [23])
reported no observable changes in urea and creatinine levels in rats
treated with aqueous seed extract of Buchholzia coriacea. Our obser-
vation revealed the hepatoprotective efficacy of this plant which may

be attributed to the presence of antioxidants phytochemicals such as
flavonoids and tannins (Ugwu, et al. [22]).

Contrastingly, the activity of AST was raised in the liver with a
concurrent reduction in liver bilirubin level. More so, the increase
in the activity of SOD in the liver of rat administered with methanol
extract of Buchholzia coriacea leaf is an indication of the response
against stress induction, though there was a reduction in the GSH
level. Similarly, the observed reduction in the level of MDA in kidney
of rat administered with the extract suggests the ability of the plant
to offer protection against lipid peroxidation which can also lead to
stress in the rat. Ethyl acetate fraction of B. coriacea has been demon-
strated to ameliorate oxidative stress in rheumatoid arthritis patient
(Alum, et al. [24]). Our results have shown that B. coriacea has the
potential to reduced oxidative stress as shown in Table 3. Increased
in the activity of superoxide dismutase, reduced glutathione and cata-
lase with corresponding decrease in malondialdehyde level has been
previously reported for the lyophilized aqueous seed extract of Buch-
holzia coriacea (Abraham, et al. [25]).

The study has shown that the extract of B. coriaceae possess an-
tioxidant potentials against any stress induced in diabetes mellitus
as evidenced in the level of antioxidant enzymes activities in both
the liver and kidney as well as the liver/kidney function enzymes as-
sayed. Hence, B. coriaceae possess hepatoprotective and antixidative
potentials against stress induced in diabetes mellitus. These poten-
tials may be associated with the glucose lowering potential of the fla-
vonoid-rich extract of Buchholzia coriacea leaf.
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