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ABSTRACT

ARTICLE INFO

Despite the widespread knowledge of the use of Picralima nitida in traditional medicine, its
phenolic-rich bioactive component remains inadequately researched for safety and organ-
protective benefits in management of diabetes. Therefore, this study investigated the
toxicity, hypoglycaemic and hepatoprotective effects of the phenolic extract of Picralima
nitida leaves in streptozotocin-induced diabetic Wistar rats. henolic constituents were
extracted through hydro-methanolic maceration, solvent partitioning, and ferric-chloride
confirmation, while acute toxicity was evaluated using Lorke’s method. Eighteen (18) rats
were allocated into six groups and treated with phenolic extract (200, 400, 600 mg/kg),
glibenclamide (3 mg/kg) as standard drug, or saline (Normal control) for 14 days. Fasting
blood glucose, body weight, hematological indices (RBC, PCV, Hb, WBC, PLT, MCV,
MCH, MCHC), and liver function biomarkers (ALT, AST, ALP, bilirubin fractions, total
protein, albumin, globulin) were determined using standard glucometric, hematology
analyzer, and spectrophotometric procedures. Data were collected in triplicate and
analyzed using repeated-measures ANOVA and t-tests (p < 0.05). Result showed that P.
nitida phenolic extract exhibited a high safety profile with LSD greater than 5000 mg/kg.
Acute and sub-acute studies showed significant, dose-dependent glucose reductions, with
the 600 mg/kg dose producing the strongest effect (up to 27.6% reduction at 4h),
surpassing glibenclamide. Extract treatment attenuated diabetes-induced weight loss and
produced marked hematological improvements: RBC, PCV, and Hb increased significantly
across all doses, with near-normalization at 600 mg/kg; WBC and platelet elevations were
significantly reduced (P<0.05), MCV, MCH, and MCHC showed partial improvement.
Hepatic injury markers improved significantly, as ALT, AST, ALP, and bilirubin levels
decreased significantly, while total protein, albumin, and globulin increased in a dose-
dependent manner, reflecting restored hepatocellular integrity. Phenolic extract of P. nitida
was found to demonstrate potent hyperglycaemic and hepatoprotective effects with high
safety, supporting its therapeutic potential as a plant-based adjunct in diabetes
management.
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INTRODUCTION

The global burden of metabolic disorders continues to
intensify, with diabetes standing out as one of the most
rapidly expanding conditions. Epidemiological projections
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indicate that the number of adults aged 2079 living with the
disease neutralize the gastric acid while is steadily
increasing, rising from 285 million in 2010 to a projected 439
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million by 2030 [1-3]. The bulk of these diseases are caused
by type 2 diabetes, which is currently a leading cause of
early death in high-income areas [4]. Longer life expectancy,
urbanization, decreased physical exercise, and genetic
susceptibility have all contributed to diabetics's worldwide
rise to epidemic levels [5]. Over 90% cases of diabetes are
type 2, which is caused by decreased insulin action,
increasing B-cell loss, and changes in metabolic pathways
[6]. Type 1 diabetes originates from autoimmune-mediated
death of the pancreatic [B-cells responsible for insulin
generation [7,8]. Diabetes significantly affects hepatic
biomarkers by interfering with the liver's regular functions in
controlling cholesterol and glucose [9]. Under persistent
hyperglycemia, the liver becomes sensitive to oxidative
damage, inflammatory signaling, and mitochondrial
dysfunction [10,11]. These pathogenic alterations lead to the
release of intracellular enzymes into the bloodstream,
leading to elevations in alanine aminotransferase, aspartate
aminotransferase (AST), and alkaline phosphatase (ALP)
[12,13]. Their rise is indicative of compromised structural
integrity, decreased metabolic efficiency, and damage to the
hepatocyte membrane. These biomarkers offer excellent
information into the level of systemic metabolic imbalance in
diabetes and serve as essential indicators when evaluating
the organ-protective potential of developing antidiabetic
medicines.

Patients with diabetes are managed by adopting a healthy
lifestyle, using oral drugs, or daily insulin injections to assist
in controlling their blood sugar levels [14,15]. Conventional
drugs have been reported for undesirable effects, high cost,
and limited accessibility to low- and medium-income
countries [16,17]. These gaps have stimulated interest in
medicinal plants rich in bioactive phytochemicals, that
possess alternative therapeutic effects. Picralima nitida,
sometimes known as "Ogbono bitter" or "Akuamma," is a
West African medicinal plant that has long been used to cure
discomfort, fever, gastrointestinal problems, malaria, and
metabolic disorders [18-25]. There is a need to investigate
these individual bioactive compounds to determine their
specific efficacy, therapeutic potential, and safety profiles, as
well as to establish their contribution to the plant's overall
pharmacological activity. Therefore, this work aims to
investigate the toxicity, hypoglycaemic and hepatoprotective
properties of the phenolic extract of Picralima nitida utilizing
pertinent biochemical indicators in diabetic Wistar rats

MATERIAL AND METHODS

Plant material

Fresh Picralima nitida leaves were obtained from Ekeja
market in Uburu, Ebonyi State. The plant specimens were
identified and verified at the Department of Applied Biology,
Enugu State University of Science and Technology (ESUT),
Enugu, Nigeria. A voucher specimen was deposited in the
departmental ~ herbarium  under  voucher  number
ESUT/AB/PN/2025/025.
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Chemicals and Equipment Used for the Study
Analytical-grade chemicals were used throughout the study.
Alloxan monohydrate, ethanol, and buffered formalin were
purchased from Sigma-Aldrich (St. Louis, MO, USA).
Distilled water was obtained from a local supplier in Aba,
Abia State, Nigeria. The equipment used included a Micro
Hematocrit Centrifuge (Model DM1424, DLAB Scientific Co.,
Beijing, China), Accu-Chek Active Glucometer (Model
Active, Roche Diagnostics GmbH, Mannheim, Germany),
MS-H280-Pro Magnetic Stirrer (DLAB Scientific Co., Beijing,
China), Pioneer PX224 Electronic Analytical Balance
(OHAUS Corporation, Parsippany, NJ, USA), and Whatman
No. 1 filter paper (Cytiva/Whatman™, Marlborough, MA,
USA), SYSMEX KX-21 automated hematology analyzer.
Other laboratory materials included coloured glass bottles,
funnels, perforated aluminium cages, feed plates, gloves,
incubation tubes, capillary tubes, and masking tape.
Preparation of Picralima nitida leaves

Fresh Picralima nitida leaves were washed, air-dried, and
ground into a fine powder using a sterilized grinder [26]. The
powdered leaves were defatted with n-hexane (1:5 wiv) for
24-48 hrs with occasional stirring, then filtered and dried at
room temperature or in a 40-45 °C oven before further use.
Extraction and bioactive constituents of Phenol from P.
nitida leaves

Phenolic constituents were extracted using a modified hydro-
methanolic maceration and solvent-partitioning method
according to [27]. Twenty grams of powdered, air-dried
Picralima nitida leaves were macerated in 200 mL of 80%
methanol for 48h with occasional shaking. The mixture was
filtered, and the filtrate concentrated at 40-50 °C to yield an
aqueous residue. Non-polar compounds were removed with
n-hexane, and the aqueous phase was repeatedly
partitioned with ethyl acetate to extract medium-polarity
phenolics. The combined organic layers were evaporated
under reduced pressure to obtain the phenolic-rich extract,
stored at 4 °C in an amber vial. Phenolic presence was
confirmed using the ferric chloride test. Percentage yield was
determined using Equation 1.

Percentage vield (%) = % x 100 (1)

where Q is the mass of the dried phenolic fraction and Wis
the initial plant material mass.

Experimental Animals

Adult male Wistar rats (160-200 g) were obtained and
acclimatized for 14 days under standard laboratory
conditions with unrestricted access to feed and water. The
study protocol was approved by the Research Ethics
Committee of Enugu State University of Science and
Technology (ESUT), Enugu, Nigeria (Approval No.
ESUT/REC/2025/057). Following an overnight fast (10-12
h), diabetes was induced by intraperitoneal administration of
streptozotocin (50 mg-kg™) freshly prepared in cold citrate
buffer (pH 4.5). To minimize acute hypoglycaemia, rats
received 5% glucose solution for 24 h after streptozotocin
injection. Fasting blood glucose was measured 72 h post-
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induction, and animals with glucose levels 2250 mg-dL™"
were considered diabetic and included in the study. All
procedures complied with established guidelines for the care
and use of laboratory animals [28].

Experimental design for the hypoglycemic study

A total of eighteen (18) Wistar albino rats were used and
grouped into 6 (A-F) of three (3) rats per group and were
treated according to the order below: Groups B-F were
induced with diabetes using streptozotocin (50 mgkg ') and
subsequently treated with phenol extract at 200, 400, and
600 mg/kg as indicated below.

Group A: Normal control (0.2 ml normal saline daily + feed)
Group B: Diabetic control (0.2 ml normal saline daily + feed)
Group C: Diabetic + Glibenclamide (3mg/kg)

Group D: Diabetic + Phenol (200 mg/kg)

Group E: Diabetic + Phenol (400 mg/kg)

Group F: Diabetic + Phenol (600 mg/kg)

Fasting blood glucose was assessed 72h later using a digital
glucometer (Accu-Check Active®) via tail-vein sampling, and
only rats with values = 160 mg/dL [29], were included as
diabetic. Treatments began on day 4 post-induction and
continued for 14 days. Group B received only 0.2 mL normal
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saline daily. Group C was administered glibenclamide (3
mg/kg). Groups D, E, and F were given the phenolic extract
at doses of 200, 400, and 600 mg/kg b.w., respectively.

Acute Toxicity (LDso) Study of Picralima nitida Leaves
Phenolic Extract

Acute toxicity was determined using the LDsy procedure
described by Lorke’s method [30]. A total of 18 Wistar rats
(160-200 g) were used for the acute toxicity evaluation of
the phenol extracts. The assessment followed a two-phase
procedure. In Phase |, nine rats were divided into three
groups and received oral doses of 10, 100, and 1000 mg/kg
of the crude extract. Animals were observed for 24 hrs for
signs of toxicity, including tremors, lethargy, convulsions, or
mortality. Phase Il involved another set of nine rats, grouped
similarly, and administered higher doses (1600, 2900, and
5000 mg/kg) of the respective extracts. Observations
continued for 24h and were extended to 168hrs to confirm
delayed toxicity responses. The median lethal dose (LDso) of
the crude extract of Picralima nitida leaves was calculated
using the formula adopted by [31] as presented in equation
2.

LD50 = /(leastdosewithmortality x highestdosewithoutmortality)

Determination of hematological parameters
Hematological parameters were evaluated using the method
in [32). 50mL of blood samples were introduced into the
equipment, and it automatically employs the differences in
characteristics possessed by each of the blood components
to distinguish and estimate them. Hematological indices,
including RBC (x10%/mm?), PCV (%), Hb (g/dL), WBC
(x10%mm3), PLT (x10¥mm?), MCV (fL), MCH (pg), and
MCHC (g/dL), were determined using the SYSMEX KX-21
automated hematology analyzer

Analysis of Liver Function Indices

Liver function indices were evaluated by determining the
activities of alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP), and
the concentrations of total, direct, and indirect bilirubin using
standard commercial diagnostic kits. Enzyme activities were
quantified spectrophotometrically using commercial assay
kits (Randox Laboratories Ltd., Crumlin, County Antrim,
United Kingdom) according to the manufacturer's
instructions, while bilirubin concentrations were determined
using the diazo reaction method with corresponding Randox
reagent kits.

(2)

Statistical Analysis
The data obtained were subjected to ANOVA with repeated
measures and t-test. Significant differences were accepted
at p < 0.05. This analysis was carried out using IBM SPSS
Statistics version 23.

RESULTS

Acute toxicity of phenolic extract of Picralima nitida leaf
The acute toxicity results of the phenolic extracts of
Picralima nitida seeds are shown in Tables 1. No mortality
occurred in either phase of the LDs, evaluation. In Phase 1,
oral doses of 10, 100, and 1000 mg/kg produced no
observable signs of toxicity. Based on this, higher doses of
1600, 2900, and 5000 mg/kg were administered in Phase 2,
and all animals survived without adverse effects. These
findings demonstrate a wide safety margin, as no lethality
was recorded even at 5000 mg/kg. The LDs, is therefore
estimated to exceed 5000 mg/kg body weight, classifying the
extracts as practically non-toxic under standard acute toxicity
criteria.

Table 1: Result of LDs, for alkaloid extract of Picralima nitida Seeds

Group No. of Mice Dose (mg/kg) No. of death No. of survival
1 3 10 0 3
2 3 100 0 3
3 3 1000 0 3
Phase 2 LDs results
1 3 1600 0 3
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Acute anti-hyperglycemic study

Figure 1 shows the acute changes in blood glucose
concentrations following single-dose administration of the
phenolic extract of Picralima nitida in streptozotocin-induced
diabetic rats. In the diabetic control group, blood glucose
levels increased by 2.32% and 4.64% at 2 h and 4 h,
respectively, relative to baseline. Treatment with
glibenclamide (3 mg/kg) reduced blood glucose
concentrations from 246.00 + 50.48 mg/dL at 0 h to 238.00
+ 54.84 mg/dL at 2 h and 205.00 + 37.64 mg/dL at 4 h,
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corresponding to decreases of 3.25% and 16.67%,
respectively. Administration of the phenolic extract at 200
mg/kg reduced blood glucose levels by 9.68% and 22.58%
at 2 h and 4 h, respectively, while the 400 mg/kg dose
produced reductions of 10.00% and 23.33%. The 600 mg/kg
dose elicited the greatest response, with reductions of
13.79% at 2 h and 27.59% at 4 h. The decrease observed at
600 mg/kg was significant (P < 0.01) compared with the
diabetic control group.
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Figure 1: Acute anti-hyperglycemic potential of Picralima nitida phenolic leaf extract on diabetic Wistar rats

Sub-acute anti-hyperglycaemic study

Figure 2 presents the post-induction and post-treatment
blood glucose concentrations following administration of the
phenolic extract of Picralima nitida. At 0 h post-induction, the
diabetic control group showed significantly higher blood
glucose levels than the normal control group, confirming
successful induction of diabetes. Treatment with
glibenclamide (3 mg/kg) significantly reduced blood glucose
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concentration compared with the diabetic control group (P <
0.05). Administration of the phenolic extract at 200, 400, and
600 mg/kg produced significant reductions in blood glucose
levels relative to the diabetic control group (P < 0.05). The
glucose-lowering effect increased with dose, with the 600
mg/kg group exhibiting the greatest reduction among the
extract-treated groups.
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Figure 2: Sub-acute anti-hyperglycemic potential of Picralima nitida phenolic leaf extract on diabetic Wistar rats
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Effect of treatments on body weights of diabetic rats
The effect of P. nitida phenolic extract on diabetic wistar rats
is presented in Figure 3. Following diabetes induction, the

Diabetic Control group exhibited a progressive decline in
body weight, decreasing from 139.7 £ 7.8 g (mean £ SD)
pre-induction to 134.3 + 6.9g post-induction, representing a

Afr J Pharm Res Dev, 18(2), 2026, 738-750

showed a partial mitigation of weight loss, with post-
induction weights of 121.7 + 3.6 g, 1215+ 3.9 g, 1193 +
3.6 g, and 1205 + 6.6 g, respectively, indicating a
statistically significant (p < 0.05) weight differences between
treated groups and Diabetic Control. The highest phenol
dose (600 mg/kg) showed comparable efficacy to
glibenclamide in restoring body weight although the
difference was not significant (P>0.05).

3.8% loss. In contrast, groups treated with glibenclamide (3
mg/kg), phenolic extracts at 200, 400, and 600 mg/kg

B Pre-Induction Body Weight (g)
B Post-Induction Body Weight (g)
Post-Treatment Body Weight (g)
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Figure 3: Effect of Picralima nitida phenolic leaf extract on body weight of diabetic Wistar rats

Effects of treatments on hematological parameters of
diabetic rats

The effects of the phenolic extract of Picralima nitida on
haematological parameters of diabetic Wistar rats are
presented in Figures 4-11. As shown in Figure 4, red blood
cell (RBC) count differed significantly among the groups.

RBC Levels (x10°/mm?)
[ T TS R L = N B+ +

Normal Control Diabetic Control Diabetic + Diabetic +
Glibenclamide Phenols (200
mg/kg)

Treatment group

Treatment with glibenclamide (MD = 0.57, p = 0.001) and the
phenolic extract at 200 mg/kg (MD = 0.83, p < 0.001), 400
mg/kg (MD =1.09, p < 0.001), and 600 mg/kg (MD = 1.19, p
< 0.001) significantly increased RBC count relative to the
diabetic control group. The highest RBC value was observed
in the 600 mg/kg extract-treated group.

Diabetic + Diabetic +

Phenols (400 Phenols (600

mg/kg) mg/kg)

Figure 4: Effect of Picralima nitida phenolic leaf extract on red blood count (RBC) of diabetic

Wistar rats

Packed cell volume (PCV) results are presented in Figure 5.
The diabetic control group showed significantly reduced PCV
compared with the normal control (MD = 11.33, p < 0.001).
Treatment with glibenclamide (MD = 4.67, p = 0.001) and the
phenolic extract at 200 mg/kg (MD = 7.00, p < 0.001), 400

mg/kg (MD = 8.33, p < 0.001), and 600 mg/kg (MD =9.33, p
< 0.001) significantly increased PCV relative to the diabetic
control. The PCV value in the 600 mg/kg group was not
significantly different from that of the normal control (MD =
-2.00, p =0.192).
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Figure 5: Effect of Picralima nitida phenolic leaf extract on PCV of diabetic Wistar rats

Figure 6 shows the haemoglobin (Hb) concentrations of the 0.003) and the phenolic extract at 200 mg/kg (MD = 2.37, p
experimental groups. Diabetic rats exhibited significantly < 0.001), 400 mg/kg (MD = 2.90, p < 0.001), and 600 mg/kg
lower Hb levels than the normal control group (MD = 5.00, p (MD = 350, p < 0.001) significantly increased Hb
< 0.001). Administration of glibenclamide (MD = 1.70, p = concentration compared with the diabetic control group.
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Figure 6: Effect of Picralima nitida phenolic leaf extract on hemoglobin (Hb) level of diabetic Wistar rats

The effect of the extract on white blood cell (WBC) count is p = 0.008), and 600 mg/kg (MD = -1.23, p < 0.001)
shown in Figure 7. Relative to the diabetic control group, significantly reduced WBC count, with the greatest reduction
glibenclamide (MD = -0.76, p = 0.015), phenolic extract at observed at 600 mg/kg.

200 mg/kg (MD = -0.70, p = 0.026), 400 mg/kg (MD = -0.83,

Normal Control  Diabetic Glibenclamide Phenols (200 Phenols (400  Phenols (600
Control mg/kg) mg/kg) mg/kg)
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Figure 7: Effect of Picralima nitida phenolic leaf extract on white blood count (WBC) of diabetic Wistar rats

Figure 8 presents platelet (PLT) counts in the experimental extract at 200 mg/kg (MD = -27.00, p = 0.003), 400 mg/kg
groups. Although platelet count was higher in the diabetic (MD = -25.00, p = 0.006), and 600 mg/kg (MD = -28.00, p =
control group than in the normal control group, the difference 0.002) significantly reduced platelet count relative to the
was not significant (MD = 17.67, p = 0.056). Treatment with diabetic control group.

glibenclamide (MD = -21.33, p = 0.018) and the phenolic
742
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Figure 8: Effect of Picralima nitida phenolic leaf extract on platelet level of diabetic Wistar rats
Mean corpuscular volume (MCV) values are shown in Figure increases observed at 200 mg/kg (MD = 3.80, p = 0.003)

9. The phenolic extract-treated groups exhibited higher MCV and 600 mg/kg (MD = 3.67, p = 0.004).
values than the normal control group, with significant
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Figure 9: Effect of Picralima nitida phenolic leaf extract on MCV level of diabetic Wistar rats

As shown in Figure 10, mean corpuscular haemoglobin groups, only the 600 mg/kg dose significantly increased
(MCH) differed significantly between the diabetic and normal MCH relative to the diabetic control group (MD = -1.50, p =
control groups (MD = 1.53, p = 0.018). Among the treatment 0.021).
235
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T 215
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Figure 10: Effect of Picralima nitida phenolic leaf extract on MCH level of diabetic Wistar rats

Figure 11 presents the mean corpuscular haemoglobin exhibited significantly lower MCHC than the normal control
concentration (MCHC) values. The diabetic control group group (MD = 2.97, p < 0.001). Treatment with glibenclamide
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and all doses of the phenolic extract significantly increased
MCHC compared with the diabetic control group (p < 0.001).

Afr J Pharm Res Dev, 18(2), 2026, 738-750

The 600 mg/kg dose produced values closest to those of the
normal control group (MD = -0.93, p = 0.072).
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Figure 11: Effect of Picralima nitida phenolic leaf extract on MCHC level of diabetic Wistar rats

Effects of treatments on liver function parameters of
diabetic rats

Figure 12 presents the effect of P. nitida on the liver function
parameters of diabetic rats. Induction of glibenclamide
treatment significantly increased total protein concentration
compared with the diabetic control group (MD = 0.76 g/dL, p

< 0.01). Phenolic extract was found to significantly increased
total protein at 200 mg/kg (MD = 0.56 g/dL, p < 0.001), 400
mg/kg (MD = 0.66 g/dL, p < 0.001), and 600 mg/kg (MD =
0.67 g/dL, p < 0.001). However, the differences among the
treated groups were not statistically significant (p > 0.05).
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Figure 12: Effect of Picralima nitida phenolic leaf extract on total protein of diabetic Wistar rats

The albumin concentration was significantly lower in the
diabetic control group than in the normal control group (p <
0.001) as shown in Figure 13. Glibenclamide significantly
increased albumin concentration compared with the diabetic
control group (MD = 0.25 g/dL, p < 0.01). The phenolic

744

extract at 200, 400, and 600 mg/kg also significantly
increased albumin relative to the diabetic control (p < 0.05).
The greatest improvement was observed at 600 mg/kg;
however, the differences among the extract-treated groups
were not statistically significant (p > 0.05).
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Figure 13: Effect of Picralima nitida phenolic leaf extract on albumin level of diabetic Wistar rats

Figure 14 shows a significant reduction in globulin increased globulin concentration relative to the diabetic
concentration in the diabetic control group compared with control group (p < 0.05). The highest effect was observed at
the normal control group (p < 0.001). Administration of the 200 mg/kg.

phenolic extract at 200, 400, and 600 mg/kg significantly

Normal Control Diabetic Glibenclamide Phenols {200  Phenols (400  Phenols (600
Control mg/kg) mg/kg) mg/kg)

Globulin levels {g/dl)
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Figure 14: Effect of Picralima nitida phenolic leaf extract on globulin level of diabetic Wistar rats

Figure 15 shows a significant elevation of ALT activity in the relative to the diabetic control group (p < 0.01). The lowest
diabetic control group compared with the normal control ALT activity among the extract-treated groups was observed
group (p < 0.001). Glibenclamide and the phenolic extract at at 600 mg/kg. However, differences among the three extract
200, 400, and 600 mg/kg significantly reduced ALT activity doses were not statistically significant (p > 0.05).
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Figure 14: Effect of Picralima nitida phenolic leaf extract on globulin level of diabetic Wistar rats

Figure 16 shows that AST activity was 90.67 U/L in the normal control group (MD = 55.00 U/L). Treatment with
diabetic control group compared with 35.67 U/L in the glibenclamide reduced AST activity to 47.00 U/L (MD =
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-43.67 UIL, p < 0.05). The phenolic extract reduced AST
activity to 48.00 U/L at 200 mg/kg (MD = -42.67 U/L), 46.67
U/L at 400 mg/kg (MD = -44.00 U/L), and 49.67 U/L at 600
mg/kg (MD = -41.00 U/L), with all treatment groups showing
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significant reductions relative to the diabetic control (p <
0.05). The 400 mg/kg group recorded the lowest AST value
among the extract-treated groups.
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Figure 16: Effect of Picralima nitida phenolic leaf extract on AST level of diabetic Wistar rats

Figure 17 shows that ALP activity increased from 74.00 U/L
in the normal control group to 128.33 U/L in the diabetic
control group (MD = 54.33 U/L). Treatment reduced ALP
activity to 92.00 U/L at 200 mg/kg (MD = -36.33 U/L), 93.33
U/L at 400 mg/kg (MD = -35.00 U/L), and 88.00 U/L at 600
mg/kg (MD = -40.33 U/L). Glibenclamide produced an ALP
activity of 93.33 U/L (MD = -35.00 U/L). The reductions
produced by the phenolic extract were significant compared
with the diabetic control group (p < 0.05), with the lowest
ALP activity observed at 600 mg/kg.
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Bilirubin: Figure 18 shows that bilirubin concentration was
higher in the diabetic control group than in the normal control
group (MD = 0.57 mg/dL). Treatment with glibenclamide
reduced bilirubin concentration relative to the diabetic control
group (MD = -0.35 mg/dL). The phenolic extract also
reduced bilirubin at 200, 400, and 600 mg/kg, with MD
values of -0.42, -0.46, and -0.46 mg/dL, respectively. The
corresponding bilirubin concentrations for the extract-treated
groups ranged from 0.77 to 0.80 mg/dL. However, the
treated groups did not completely return to the normal
control level.

Phenols (200
mg/ kg

Phenols (600
mg/ kg

Phenols (400
mg/ kg

Figure 17: Effect of Picralima nitida phenolic leaf extract on ALP level of diabetic Wistar rats

The effect of the phenolic extract of Picralima nitida on total
bilirubin levels in diabetic Wistar rats is presented in Figure
18. The diabetic control group exhibited the highest bilirubin
concentration (1.22 + 0.03 mg/dL) compared with the normal
control (0.65 + 0.03 mg/dL). Treatment with glibenclamide (3
mg/kg) reduced bilirubin to 0.87 £+ 0.02 mg/dL. Similarly, the
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phenolic extract produced a progressive reduction in bilirubin
concentration, from 0.94 + 0.02 mg/dL at 200 mg/kg to 0.86
1 0.03 mg/dL at 400 mg/kg and 0.79 + 0.04 mg/dL at 600
mg/kg. The lowest bilirubin concentration among the extract-
treated groups was therefore observed at 600 mg/kg,
indicating a dose-related improvement in bilirubin status
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Figure 18: Effect of Picralima nitida phenolic leaf extract on bilirubin level of diabetic wistar rats

DISCUSSION

The observed reduction in blood glucose concentration
following administration of the phenolic extract of P. nitida
demonstrates  its  antihyperglycaemic  activity in
streptozotocin-induced diabetic rats. The progressive
decrease in glucose levels across the treatment groups
suggests a dose-dependent effect, indicating that higher
concentrations of the extract may possess greater glucose-
lowering efficacy as notably in 600 mg/kg. Managing the rise
in blood glucose after meals is a major part of diabetes care,
and shows the ways that the body handles glucose after a
pure glucose load is very similar to its response after a
mixed meal containing carbohydrates, fats, and proteins
[33]. After eating, the liver is the first organ to experience the
sharp increase in glucose and insulin [11]. The acute
antihyperglycemic effects observed in this study, particularly
the superior glucose-lowering activity of the 600 mg/kg dose
compared with glibenclamide, supports the potency of the
phenolic extract. This is consistent with reports that P. nitida
contains phenolic constituents capable of improving
glycemic indices through antioxidant-mediated B-cell
protection, inhibition of carbohydrate-hydrolyzing enzymes,
and enhancements in insulin sensitivity [29]. De Campos et
al. [34] demonstrated significant hypoglycemic and
metabolic-restorative activity of P. nitida extract in diet-
induced diabetic models. Beyond P. nitida, phenolic
compounds in general are well documented for their
antihyperglycemic action through a-glucosidase inhibition,
modulation of GLUT4 translocation, and suppression of
hepatic gluconeogenesis [35].

The phenolic extract of P. nitida improved diabetes-induced
haematological abnormalities, as evidenced by increased
RBC, PCV, and haemoglobin levels, with the 600 mg/kg
dose showing the greatest restorative effect. Reduced WBC
and platelet counts, alongside improved erythrocyte indices,
further suggest attenuation of inflammation and recovery of
normal haematological function. Restoration of hemoglobin,
RBC count, PCV, and normalization of WBC and platelet
levels indicate reversal of diabetes-induced hematological
disruptions, which often stem from oxidative stress and
chronic inflammation [36]. Similar study was carried out by
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Teugwa et al.[29], who reported that P. nitida extracts
exhibited restorative effect in diabetic and oxidative injury
models, and attributed it to the antioxidant and membrane-
stabilizing activity of flavonoids and phenolic acids. However,
the mild macrocytic shift (elevated MCV and MCH) observed
at higher doses suggests a compensatory erythropoietic
response rather than toxicity, though this warrants further
investigation through reticulocyte counts and micronutrient
assays to exclude early macrocytosis are reported in [37].
During postprandial hyperglycemia, the liver is the first organ
to sense the increase in circulating glucose and insulin [38].
A healthy liver responds by enhancing glycogen synthesis
and suppressing gluconeogenesis, effectively limiting the
rise in peripheral glucose. Liver enzyme improvements
observed in treated groups, including reductions in ALT,
AST, ALP, and bilirubin indicate significant hepatoprotective
activity of P. nitida. This is consistent with the study of
Onyekachukwu et al.[39], who noted significant improvement
in serum protein and albumin, suggesting hepatic cellular
healing and improved synthetic capacity. Previous work has
similarly shown that P. nitida extracts mitigate hepatic insult
in chemically or metabolically induced hepatotoxicity [34],
likely due to radical-scavenging activity and prevention of
lipid peroxidation. Phenolic compounds are widely reported
for preserving hepatocyte integrity and stabilizing
membrane-associated enzymes [40], which complements
the pattern observed in the present findings.

CONCLUSION

The phenolic extract of Picralima nitida leaf demonstrated a
wide safety margin, with no mortality or observable toxicity
recorded even at 5000 mg/kg, indicating its practical non-
toxicity. Both acute and sub-acute anti-hyperglycemic
studies revealed a dose-dependent reduction in blood
glucose, with the highest dose (600 mg/kg) exhibiting
superior efficacy, comparable to or exceeding that of
glibenclamide. Treatment with the extract also mitigated
diabetes-induced body weight loss and improved
hematological indices, including RBC, PCV, hemoglobin,
WBC, and platelet counts, with higher doses showing more
pronounced effects. Furthermore, the extract exerted
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hepatoprotective effects, as evidenced by dose-dependent
normalization of liver function parameters (total protein,
albumin, globulin, ALT, AST, ALP, and bilirubin). Therefore,
these findings indicate that the phenolic extract of P. nitida is
safe, effectively lowers hyperglycemia, ameliorates
hematological disruptions, and protects hepatic function in
diabetic rats.
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