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ABSTRACT

Newbouldia laevis possesses several scientifically reported medicinal properties with
potential therapeutic relevance in diabetes management. This study investigated the
protective effects of aqueous leaf extract of Newbouldia laevis against diabetes-induced
biochemical and oxidative alterations in experimental rats. Type 2 diabetes was induced
in male rats, followed by treatment with extract at varying doses of 200, 400, and 800
mg/kg body weight, while glibenclamide (3 mg/kg) served as the standard drug. Renal,
hepatic, lipid, haematological, and antioxidant parameters were evaluated. Diabetic rats
showed significant (p < 0.05) elevations in urea, creatinine, liver enzymes, lipid profile
parameters, and malondialdehyde levels, alongside reductions in antioxidant enzyme
activities and haematological indices. Administration of N. laevis extract significantly

and

Received: 12 May 2026  (p < 0.05) ameliorated these alterations in a dose-dependent manner, with effects
comparable to glibenclamide. The extract demonstrated potent antioxidant, antidiabetic,
Accepted: 25 May 2026  and organ-protective activities, particularly in the liver and kidneys. These findings
suggest that aqueous leaf extract of Newbouldia laevis may serve as a promising natural
Published: 30 May 2026  therapeutic agent for the management of type 2 diabetes and its associated
complications.
Antioxidant activity, Biochemical alterations, Glibenclamide Organ protection,
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INTRODUCTION against diabetes-induced multi-organ biochemical
Diabetes mellitus is a chronic metabolic disorder oxidative damage remain insufficiently characterized.

characterized by persistent hyperglycaemia resulting from
defects in insulin secretion, insulin action, or both (Antar et
al., 2023). A major clinical problem associated with the

disease is its progressive development of systemic
complications, including  nephropathy, hepatopathy,
dyslipidaemia, and haematological disturbances, which

significantly contribute to morbidity and mortality (Dilworth
et al., 2021). These complications are strongly linked to
oxidative stress, a condition arising from excessive generation
of reactive oxygen species (ROS) and a concomitant decline
in endogenous antioxidant defence systems (Caturano et al.,
2023).

Despite the availability of conventional antidiabetic drugs,
long-term management of diabetes remains challenging due
to adverse effects, limited efficacy in preventing
complications, and increasing disease burden globally
(Gieroba et al., 2025). This has intensified the search for safer
and more effective alternative therapies, particularly from
medicinal plants with established pharmacological relevance
(Sharma et al., 2022). Newbouldia laevis, a plant widely used
in African traditional medicine, has been reported to contain
bioactive phytochemicals such as flavonoids, alkaloids, and
phenolic compounds, which are associated with antioxidant,
hypoglycaemic, and anti-inflammatory properties (Mbagwu
et al., 2020; Ujah et al., 2022). Previous studies have
demonstrated its therapeutic potential in various experimental
disease models; however, its comprehensive protective effects

Therefore, the aim of this study was to evaluate the protective
effects of aqueous leaf extract of Newbouldia laevis on
biochemical and oxidative alterations in experimentally
induced diabetic rats. The study further seeks to clarify its
modulatory effects on renal, hepatic, lipid, haematological,
and antioxidant parameters under diabetic conditions.

This work contributes to knowledge by providing integrated
experimental evidence of the systemic protective effects of
Newbouldia laevis against diabetes-induced biochemical and
oxidative dysfunction. It also strengthens the scientific basis
for its traditional use and highlights its potential as a natural
therapeutic candidate for managing diabetes-associated
complications.

MATERIALS AND METHODS

Collection and Authentication of Plant Material

Fresh leaves of Newbouldia laevis were harvested in April
2025 from a farm settlement in Umuahia North. The plant
material was taxonomically identified and authenticated by
Mr. Pipi in the Department of Plant Science and
Biotechnology, Michael Okpara University of Agriculture
Umudike, Abia State Nigeria. A voucher specimen (Ref. No.
20/395NL) was subsequently deposited in the departmental
herbarium for future reference and documentation.

Preparation of Plant Extract
The freshly collected leaves were thoroughly rinsed with
distilled water and air-dried under shade for a period of seven
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days. The dried leaves were subsequently ground into coarse
powder using a Waring blender and preserved in a sterile
airtight container. Approximately 100 g of the powdered plant
material was macerated in 500 mL of distilled water in a glass
container, with intermittent stirring to enhance extraction
efficiency. The mixture was allowed to stand at room
temperature for 24 h before being filtered successively using
clean muslin cloth and Whatman No. 1 filter paper. The
filtrate was freeze-dried at a temperature of <-40°C. The dried
aqueous extract was then stored in a sterile airtight container
at 4 °C until required for subsequent biochemical analyses.

Acute Toxicity Study

The acute toxicity evaluation of the aqueous leaf extract of
Newbouldia laevis was conducted using the method described
by Lorke. The median lethal dose (LDso) of the extract was
determined based on observed mortality and survival patterns
following extract administration.

Phytochemical Analysis of Aqueous Newbouldia laevis
Leaf Extract

Qualitative phytochemical screening of the aqueous leaf
extract of Newbouldia laevis was carried out to determine the
presence or absence of selected bioactive constituents,
including alkaloids, tannins, flavonoids, phenols, terpenoids,
saponins, cardiac glycosides, and steroids. The analyses were
performed using established standard procedures as described
by Harborne (1973, 1984, 1998), Sofowora (1993), and
Trease and Evans (2002).

Induction of Diabetes

Experimental diabetes was induced in overnight-fasted male
Albino rats by administering a single intraperitoneal injection
of alloxan monohydrate at a dose of 120 mg/kg body weight.
Following alloxan administration, the animals were provided
with 5% glucose solution to minimize the risk of acute
hypoglycemia. Seventy-two (72) hours after induction,
fasting blood glucose levels were assessed, and rats exhibiting
glucose concentrations greater than 250 mg/dL were
considered diabetic and selected for the study.

Experimental Animals and Study Design

Adult male Albino rats were maintained under standard
laboratory conditions with free access to feed and water and
acclimatized before the experiment. The animals were
randomly divided into six groups (n = 6): normal control,
diabetic control, diabetic rats treated with glibenclamide (3
mg/kg), and diabetic rats treated with aqueous leaf extract of
Newbouldia laevis at 200, 400, and 800 mg/kg body weight,
respectively. Treatments were administered daily for 21 days
to evaluate antidiabetic activity. At the end of the experiment,
the rats were anaesthetized with urethane, sacrificed, and
serum obtained after centrifugation for biochemical analyses.

Ethical Approval

RESULTS AND DISCUSSION
Results
LDso of Aqueous Extract of Newbouldia laevis Leaf

FJS

All experimental procedures involving the use of animals
were carried out in compliance with established institutional
ethical guidelines for the care and use of laboratory animals.
Biochemical Analysis

Serum samples obtained from the experimental animals were
used for the assessment of hepatic, renal, electrolyte, lipid
profile, and oxidative stress biomarkers using standard
analytical procedures. Liver function marker enzymes,
including alanine aminotransferase (ALT) and aspartate
aminotransferase (AST), were determined according to the
method of Reitman and Frankel, while alkaline phosphatase
(ALP) activity was assayed using the method described by
GSCC. Renal function indices, namely urea and creatinine,
were estimated following the methods of Fawcett and Scott
and Bartels and Bohmer, respectively.

Serum electrolyte concentrations, including chloride, sodium,
potassium, and bicarbonate ions, were determined using
established standard methods, with bicarbonate estimation
carried out according to the procedure described by Tietz.
Lipid profile parameters comprising total cholesterol,
triacylglycerol, and high-density lipoprotein cholesterol
(HDL-C) were analysed using the methods of Allain, Fossati
and Prencipe, Grove, and Burstein. Low-density lipoprotein
cholesterol (LDL-C) and very low-density lipoprotein
cholesterol (VLDL-C) concentrations were calculated using
the formula described by Friedewald.

Oxidative stress and antioxidant biomarkers including
superoxide dismutase (SOD), catalase (CAT), glutathione
peroxidase (GPx), reduced glutathione (GSH), and
malondialdehyde (MDA) were assayed according to the
methods of Misra and Fridovich, Cohen, Tietze, Flohe and
Gunzler, and Ohkawa, respectively.

Measurement of Haematological Parameters

Blood samples collected through cardiac puncture were
transferred into ethylenediaminetetraacetic acid (EDTA)
anticoagulated sample tubes using a sterile 5 mL syringe. The
samples were subsequently used for the determination of
various haematological indices, including red blood cell
(RBC) count, total white blood cell (WBC) count,
haemoglobin concentration (Hb), packed cell volume (PCV),
mean corpuscular volume (MCV), mean corpuscular
haemoglobin (MCH), and mean corpuscular haemoglobin
concentration (MCHC), following the procedures described
by Laposata and McCaffrey (2022). Haematological analyses
were performed using an automated haematology analyser
manufactured by Coulter Electronics, Luton, Bedfordshire,
United Kingdom.

Statistical Analysis

Data obtained from the study were expressed as mean =+
standard error of the mean (SEM). Statistical analysis was
performed using IBM SPSS Statistics version 20. Differences
among experimental groups were evaluated using one-way
analysis of variance (ANOVA), followed by post hoc multiple
comparison test. Statistical significance was accepted at p <
0.0s.

Table 1: Outcome of Acute Toxicity Study of Aqueous Extract of Newbouldia laevis Leaf

Dose (mg/kg b.w.t) No. of rats No. of deaths Survival Mortality ratio
10 3 0 3 0/3*
100 3 0 3 0/3*
1000 3 0 3 0/3*

FUDMA Journal of Sciences (FJS) Vol. 10 No. 9, May, 2026, pp 233 — 239

234


https://www.beckmancoulter.com/?utm_source=chatgpt.com
https://www.ibm.com/products/spss-statistics?utm_source=chatgpt.com

Protective Effects of Newbouldia laevis Aqueous Leaf... Ebhohon et al.,

FJS

Dose (mg/kg b.w.t) No. of rats No. of deaths Survival Mortality ratio
1600 1 0 1 0/1%
2900 1 0 1 0/1%
5000 1 0 1 0/1*

*Number of deaths/surviving animals.

No mortality was observed in rats administered aqueous
extract of Newbouldia laevis leaf at doses of 10, 100, 1000,
1600, 2900, and 5000 mg/kg body weight during the acute
toxicity study. All animals survived the observation period,
indicating that the oral LDso of the extract is greater than 5000
mg/kg body weight.

Phytochemical Constituents of the Aqueous Extract of

Newbouldia laevis Leaf

Phytochemical analysis of the aqueous extract of Newbouldia
laevis leaf qualitatively confirmed the presence of alkaloids,
tannins, flavonoids, phenols, terpenoids, saponins, cardiac
carbohydrates, and steroids (Table 2)

Table 2: Phytochemical Constituents of Aqueous Extract of Newbouldia laevis Leaf

Phytochemical Constituents

Aqueous Extract of Newbouldia laevis leaf

Alkaloids

Tannins
Flavonoids
Phenols
Terpenoids
Saponins

Cardiac glycosides
Steroids

++

+ 4+ + + + + o+

Key: + = detected

The oral median lethal dose (LDso) of aqueous Newbouldia
laevis leaf extract was greater than 5000 mg/kg. No death was
recorded at the maximum dose. The preliminary

phytochemical tests on the extract gave positive results to
alkaloids, tannins, flavonoids, phenols, terpenoids, saponins,
cardiac glycosides, and steroids.

Table 3: Effect of Aqueous Extract of Newbouldia laevis Leaf on Serum Liver Function Parameters in Alloxan-Induced

Diabetic Rats
Groups  Treatment g};al‘l)pmte'” g'/zul_’;"” ALT (IUL) AST (IUL)  ALP (IU/L) (Tnﬁg%ﬁ')'"“b'”
1 Normal control 6.05+0.08° 3.25+0.06° 24.75+1.03*  37.00+£1.47%°  78.25+1.38% 0.61+0.01°
2 Diabetic control 5.07+0.09° 257+0.04* 88.00£1.96°  115.00+3.76% 161.25+5.79%  1.28+0.03°
3 Diabetic + 6.04+0.06° 3.25+0.12° 48.00+1.68* 51.25+1.31°  107.00+2.48°  0.82+0.01°
Glibenclamide (3
mg/kg body weight)
4 Diabetic + N. laevis 5.90+0.06° 3.16£0.05> 53.50+1.94 59.00+1.68°  118.50+3.38°  0.78+0.03°
extract (200 mg/kg
body weight)
5 Diabetic + N. laevis 6.11+0.11° 3.19+0.01° 49.75+2.25%  51.75+2.29° 113.00+1.08*  0.77+0.01°
extract (400 mg/kg
body weight)
6 Diabetic + N. laevis 6.09+0.02° 3.35+0.04° 43.75+0.85°  47.25+1.31°  109.00+1.87* 0.77+0.01°
extract (800 mg/kg
body weight)

Alanine transaminase (ALT), aspartate transaminase (AST)
and alkaline phosphatase (ALP). Values are expressed as
mean =+ standard error of the mean (SEM). Values on the same
column with different superscripts are statistically significant
atp <0.05.

Significant (p < 0.05) increases in ALT, AST, ALP, and
bilirubin were observed in diabetic rats, accompanied by
reduced (p < 0.05) protein levels. Extract treatment
significantly (p < 0.05) reversed these alterations, with the
800 mg/kg dose showing values comparable to the normal
control.

Table 4: Effect of Aqueous Extract of Newbouldia laevis Leaf on Serum Renal Function Parameters in Alloxan-Induced

Diabetic Rats
Urea Creatinine Na* K* CI HCO3
Groups  Treatment (mg/dL) (mg/dL)  (mmole/L)  (mmole/L) (mmole/L)  (mmole/L)
1 Normal control 18.48+0.62°  0.7240.03°  129.03+1.00° 4.51+0.02° 86.40+0.65*  19.88+0.09°
2 Diabetic control 31.63+1.659  1.17+0.04% 123.75+0.26*° 4.29+0.02*  81.95+0.50° 20.48+0.09°
3 Diabetic + Glibenclamide (3 23.70+1.10°  0.88+0.02° 129.10+0.44° 4.47+0.02° 87.48+0.36*¢  19.98+0.10°
mg/kg body weight)
4 Diabetic + N. laevis extract 26.58+0.36° 0.97+0.03° 127.90+0.75° 4.41+0.04°  86.30+0.23° 20.13+0.08°
(200 mg/kg body weight)
5 Diabetic + N. laevis extract 24.38+0.74° 0.87+0.01° 128.35+0.26° 4.42+0.03* 88.30+0.41¢ 19.98+0.09%
(400 mg/kg body weight)
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Groups  Treatment Urea Creatinine Na* K* Cl HCO;y
p (mg/dL) (mg/dL) (mmole/L) (mmole/L)  (mmole/L) (mmole/L)
6 Diabetic + N. laevis extract 23.18+0.53* 0.85+0.01° 129.28+0.28" 4.49+0.04* 87.88+0.57% 20.03+0.09%

(800 mg/kg body weight)

Sodium ion (Na"), potassium ion (K), and chloride ion (CI").
Values are expressed as mean + standard error of the mean
(SEM). Values on the same column with different superscripts
are statistically significant at p <0.05.

Diabetic rats showed significant (p < 0.05) elevations in urea
and creatinine. Electrolyte imbalance (p < 0.05) was also
evident. Treatment with N. laevis extract significantly (p <
0.05) reduced urea and creatinine levels and restored (p <
0.05) electrolyte balance in a dose-dependent manner.

Table 5: Effect of Aqueous Extract of Newbouldia Laevis Leaf on Serum Lipid Profile Parameters in Alloxan-Induced

Diabetic Rats
Groups  Treatment Total cholesterol HDL-C Triglycerides LDL-C VLDL-C
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

1 Normal control 91.40+1.06% 63.20£0.47¢  81.85+1.13° 11.83+1.16° 16.37+0.23*

2 Diabetic control 119.88+1.71° 59.78+0.47%  106.15+1.58°  38.87+2.13¢ 21.23+0.32°

3 Diabetic + Glibenclamide (3 mg/kg  107.80+1.12¢ 60.63+0.81*  96.70+2.04° 27.84+1.32°  19.34+0.41°
body weight)

4 Diabetic + N. laevis extract (200 101.05+1.01¢ 61.65+0.83*  95.98+0.80° 20.21#1.13°  19.20+0.16°
mg/kg body weight)

5 Diabetic + N. laevis extract (400 98.03+0.61% 62.90+0.19°  96.35+0.45° 15.86+0.81°  19.27+0.09°
mg/kg body weight)

6 Diabetic + N. laevis extract (800 96.38+0.85° 62.33+0.53  94.33+0.32° 15.19+1.34*  18.87+0.06"
mg/kg body weight)

HDL-C (High-Density Lipoprotein Cholesterol), LDL-C
(Low-Density Lipoprotein Cholesterol), VLDL-C (Very-
Low-Density Lipoprotein Cholesterol). Values are expressed
as mean * standard error of the mean (SEM). Values on the
same column with different superscripts are statistically
significant at p < 0.05.

Diabetic rats exhibited significant (p < 0.05) dyslipidaemia
characterized by increased total cholesterol, triglycerides,
LDL-C, and decreased HDL-C. Treatment with N. laevis
extract significantly (p < 0.05) improved lipid profile, when
compared to the diabetic rats.

Table 6: Effect of Aqueous Extract of Newbouldia Laevis Leaf on Serum Antioxidant Enzymes and Markers in Alloxan-

Induced Diabetic Rats

Groups  Treatment GSH GPx SOD CAT MDAX10®
P (U/mL) (U/mL) (U/mL) (U/mL) (mmole/mL)

1 Normal control 14.88+0.45°  53.75+1.80¢ 34.00£0.91°  16.50+0.96°  0.22+0.01?

2 Diabetic control 10.59+0.18*  42.50+1.85% 27.25+1.03* 13.00+0.58°  0.93%0.02¢

3 Diabetic + Glibenclamide (3 mg/kg body 13.51+0.47°  46.00+1.08%  30.00+0.71* 13.50+0.65®  0.46+0.03"
weight)

4 Diabetic + N. laevis extract (200 mg/kg body ~ 14.17+0.26™  4850+1.26"  30.25+1.38° 15.25+0.63"  0.49+0.02°
weight)

5 Diabetic + N. laevis extract (400 mg/kg body ~ 14.92+0.24°  50.50+£1.94°¢  33,75+1.31° 16.75+0.48°  0.40+0.02°
weight)

6 Diabetic + N. laevis extract (800 mg/kg body ~ 15.11+0.10°  51.25+1.49%  33.50+1.04> 17.25+0.48°  0.40+0.01°
weight)

Reduced glutathione (GSH), Glutathione Peroxidase (GPx),
superoxide dismutase (SOD), Catalase (CAT), and
Malondialdehyde (MDA). Values are expressed as mean +
standard error of the mean (SEM). Values on the same column
with different superscripts are statistically significant at p <
0.05.

A significant (p < 0.05) reduction in GSH, SOD, CAT, and
GPx levels was observed in diabetic rats, alongside increased
(p < 0.05) MDA levels. Treatment with N. laevis extract
significantly (p < 0.05) enhanced antioxidant enzyme
activities and reduced (p < 0.05) lipid peroxidation.

Table 7: Effect of Aqueous Extract of Newbouldia Laevis Leaf on Haematological Parameters in Alloxan-Induced

Diabetic Rats
RBC WBC PLT MCHC

Groups  Treatment (<10¥/mm?) PCV (%) Hb (g/dL) (x10¥mm?) (x10¥mm?) MCYV (fL) MCH (pg) (g/dL)

1 Normal 6.47+0.12°¢ 43,75+0.63¢ 15.5040.20¢  8.65+0.12¢ 347.75+1.75 67.70+0.62 24.00+0.49 35.44+0.40°
control 2 b ¢

2 Diabetic 5.05+0.092 33.75+0.63% 10.98+0.18*  7.97+0.05% 358.25+4.96 66.80+0.32  21.73+0.16  32.52+0.11°%
control 2 a 2

3 Diabetic + 5.78+0.07° 38.00+0.82° 13.1840.12°>  8.35+0.10* 351.25+2.14 65.78+0.81 22.82+0.15 34.71+0.66°
Glibenclami 2 2 b
de (3 mg/kg
body
weight)

4 Diabetic + 5.7420.09° 38.00+0.71° 13.20+£0.24°  8.41+0.09> 352.25+3.12 66.25+0.23  23.01+0.09  34.74+0.14°
N. laevis 2 a b

extract (200

FUDMA Journal of Sciences (FJS) Vol. 10 No. 9, May, 2026, pp 233 — 239

236



Protective Effects of Newbouldia laevis Aqueous Leaf... Ebhohon et al.,

FJS

RBC

Treatment (x10%/mm?)

Groups PCV (%) Hb (g/dL)

WBC
(x10%/mmd)

PLT
(x10%/mmd)

MCHC

MCYV (fL) (ldL)

MCH (pg)

mg/kg body
weight)

5 Diabetic +
N. laevis |
extract (400
mg/kg body
weight)

6 Diabetic +
N. laevis
extract (800
mg/kg body
weight)

5.81+0.10° 38.50+0.87° 13.23+0.19°
c

5.98+0.07° 40.50£0.29° 13.95+0.17¢

8.18+0.16% 349.25+2.95 66.31+0.71  22.80+0.53  34.39+0.83"
a ab b

8.45:0.10% 350.00£3.42  67.79+0.33  23.35+0.09  34.44+0.25°
a b

be

RBC (Red Blood Cells), PCV (Packed Cell Volume), Hb
(Haemoglobin), WBC (White Blood Cells), PLT (Platelets),
MCV (Mean Corpuscular Volume), MCH (Mean Corpuscular
Haemoglobin), MCHC (Mean Corpuscular Haemoglobin
Concentration). Values are expressed as mean + standard error
of the mean (SEM). Values on the same column with different
superscripts are statistically significant at p < 0.05.

Diabetes induced significant (p < 0.05) reductions in RBC
count, haemoglobin, and packed cell volume while the
extract-treated groups showed significant (p < 0.05)
restoration of these parameters.

Discussion

The present study investigated the protective effects of the
aqueous leaf extract of Newbouldia laevis against diabetes-
induced hepatic, renal, lipid, oxidative stress, and
haematological alterations in male experimental rats. Overall,
diabetes induction resulted in marked metabolic disruptions,
including renal dysfunction, hepatocellular injury,
dyslipidaemia, electrolyte imbalance, oxidative stress, and
haematological abnormalities. However, treatment with the
extract markedly ameliorated these alterations in a dose-
dependent manner, with the higher doses showing effects
comparable to glibenclamide. These findings suggest strong
antidiabetic, antioxidant, and organ-protective potential of the
extract.

Diabetes mellitus is characterized by persistent
hyperglycaemia, which enhances the generation of reactive
oxygen species (ROS). Excess ROS overwhelms endogenous
antioxidant systems, leading to oxidative damage to lipids,
proteins, and nucleic acids, and ultimately disrupting cellular
and metabolic homeostasis (Gonzalez et al., 2023). The
ability of the extract to reverse these pathological changes
indicates that its therapeutic action may be largely mediated
through antioxidant mechanisms and improved metabolic
regulation.

Diabetes-induced hepatocellular injury was evident from
elevated ALT, AST, ALP, and bilirubin levels, alongside
reduced total protein and albumin concentrations. These
markers reflect membrane damage, impaired hepatic
synthesis, and oxidative stress-mediated liver injury (Rafaqat
et al., 2023). Treatment with the extract significantly restored
liver enzyme levels and improved protein synthesis,
indicating hepatoprotection. The effect is likely due to
antioxidant activity, membrane stabilization, and improved
glycaemic control, which reduces metabolic burden on
hepatocytes. This result is consistent with the findings
reported by Osigwe et al. (2017) and Okafor et al. (2020).
Diabetic control rats showed elevated serum urea and
creatinine, indicating impaired renal function and reduced
glomerular filtration rate. These changes are consistent with
hyperglycaemia-induced oxidative stress, which damages
glomerular and tubular structures and promotes nephropathy
(Khandker et al., 2026). Treatment with the extract
significantly reduced urea and creatinine levels, suggesting

restoration of renal function and nephroprotection. The
protective effect of the extract may be linked to
phytochemicals such as flavonoids and phenolic compounds,
which reduce oxidative injury and stabilize renal membranes.
Similar observations were made by Osigwe et al. (2017),
supporting the present result.

Electrolyte disturbances observed in diabetic rats, including
altered sodium, potassium, chloride, and bicarbonate levels,
reflect impaired tubular reabsorption and osmotic diuresis
(Elsawy et al., 2025). The extract effectively normalized these
parameters, indicating improved renal tubular function and
acid-base balance.

Dyslipidaemia observed in diabetic rats was characterized by
elevated total cholesterol, triglycerides, LDL-C, and VLDL-
C, with reduced HDL-C. These changes are typical of insulin
deficiency, which enhances lipolysis and hepatic lipid
synthesis (Burgeiro et al., 2017). The extract significantly
improved lipid profile indices, suggesting hypolipidaemic and
anti-atherogenic effects. This may be attributed to improved
insulin sensitivity, inhibition of cholesterol biosynthesis, and
antioxidant protection against LDL oxidation.

Oxidative stress was evident in diabetic rats through
decreased levels of SOD, CAT, GPx, and GSH, alongside
elevated malondialdehyde (MDA). These findings confirm
severe oxidative damage and weakened antioxidant defence
systems (Bhatti et al., 2022). Treatment with the extract
restored antioxidant enzyme activities and reduced MDA
levels, demonstrating strong free radical scavenging activity.
This effect is likely due to phytochemicals such as flavonoids,
tannins, and phenolic compounds, which enhance
endogenous antioxidant systems and inhibit lipid
peroxidation. The result obtained in this study concurs with
those of Osigwe et al. (2017) and Okafor et al. (2020).
Diabetic rats exhibited reduced RBC count, haemoglobin, and
PCV, indicating anaemia likely caused by oxidative damage
to erythrocytes and impaired erythropoiesis (Mahmoud,
2013). The extract significantly improved these parameters,
suggesting enhanced red cell production and protection
against oxidative haemolysis. Restoration of MCV, MCH, and
MCHC further indicates normalization of erythrocyte
morphology and haemoglobin content. WBC levels, reduced
in diabetic control animals, were also improved, suggesting
immunomodulatory  effects.  Overall, haematological
improvements may be linked to antioxidant protection and
improved renal function. The present finding corroborates the
report of Osigwe et al. (2017).

The protective effects of the extract were dose-dependent,
with 400 and 800 mg/kg producing the most pronounced
improvements. The highest dose in particular showed effects
comparable to glibenclamide, suggesting significant
pharmacological potency. The overall therapeutic effect is
likely mediated through multiple mechanisms, including
antioxidant activity, improved insulin function, membrane
stabilization, anti-inflammatory effects, and modulation of
lipid metabolism.

FUDMA Journal of Sciences (FJS) Vol. 10 No. 9, May, 2026, pp 233 — 239

237



Protective Effects of Newbouldia laevis Aqueous Leaf... Ebhohon et al.,

CONCLUSION

Aqueous leaf extract of Newbouldia laevis significantly
ameliorates diabetes-induced biochemical and oxidative
alterations. The extract exhibits nephroprotective,
hepatoprotective, hypolipidaemic, haematological, and
antioxidant effects, supporting its therapeutic potential in
diabetes management.

Declaration of Conflict Of Interest
The authors declare no conflict of interest.

FUNDING
No specific funding was received for this study.

REFERENCES

Allain, C. C., Poon, L. S., Chan, C. S., Richmond, W., & Fu,
P. C. (1974). Enzymatic determination of total serum
cholesterol. Clinical Chemistry, 20(4), 470-475.

Antar, S. A., Ashour, N. A., Sharaky, M., Khattab, M., Zaid,
R. T, Roh, E. J., Elkamhawy, A., & Al-Karmalawy, A. A.
(2023). Diabetes mellitus: classification, mediators, and
complications; a gate to identify potential targets for the
development of new effective treatments. Biomedicine &
Pharmacotherapy, 168, 115734.
https://doi.org/10.1016/j.biopha.2023.115734

Arunachalam, K., & Sasidharan, S. P. (2021). General
considerations and collection of animal blood. In K.
Arunachalam & S. P. Sasidharan (Eds.), Bioassays in
experimental and preclinical pharmacology. Humana Press.
https://doi.org/10.1007/978-1-0716-1246-0

Bartels, H., & Bohmer, M. (1972). Quantitative determination
of creatinine. Clinica Chimica Acta, 37, 193-197.

Bhatti, J. S., Sehrawat, A., Mishra, J., Sidhu, 1. S., Navik, U.,
Khullar, N., Kumar, S., Bhatti, G. K., & Reddy, P. H. (2022).
Oxidative stress in the pathophysiology of type 2 diabetes and
related complications: Current therapeutic strategies and
future perspectives. Free Radical Biology and Medicine, 184,
114-134.
https://doi.org/10.1016/j.freeradbiomed.2022.03.019.

Burgeiro, A., Cerqueira, M. G., Varela-Rodriguez, B. M.,
Nunes, S., Neto, P., Pereira, F. C., Reis, F., & Carvalho, E.
(2017). Glucose and Lipid Dysmetabolism in a Rat Model of
Prediabetes Induced by a High-Sucrose Diet. Nutrients, 9(6),
638. https://doi.org/10.3390/nu9060638.

Burstein, M., Scholnick, H. R., & Morfin, R. (1980). Rapid
method for the isolation of lipoproteins from serum by
precipitation with polyanions. Scandinavian Journal of
Clinical and Laboratory Investigation, 40(7), 583-595.

Caturano, A., D'Angelo, M., Mormone, A., Russo, V.,
Mollica, M. P., Salvatore, T., Galiero, R., Rinaldi, L., Vetrano,
E., Marfella, R., Monda, M., Giordano, A., & Sasso, F. C.
(2023). Oxidative stress in type 2 diabetes: impacts from
pathogenesis to lifestyle modifications. Current Issues in
Molecular Biology, 45(8), 6651-66606.
https://doi.org/10.3390/cimb45080420

Cohen, G., Dembiec, D., & Marcus, J. (1970). Measurement
of catalase activity in tissue extracts. Analytical Biochemistry,
34(1), 30-38.

FJS

Dilworth, L., Facey, A., & Omoruyi, F. (2021). Diabetes
mellitus and its metabolic complications: the role of adipose
tissues. International Journal of Molecular Sciences, 22(14),
7644 . https://doi.org/10.3390/ijms22147644.

Elsawy, A., Gouda, W., Afify, M., Abdelmaksoud, M. D. E.,
Azazy, S., & Mohamed, N. S. (2025). Alterations in renal
function and serum electrolytes in diabetic patients. Aswan
Science and  Technology Bulletin, 3(2), 105-116.
https://doi.org/10.21608/astb.2025.409269.1028.

Fawcett, J. K., & Scott, J. E. (1960). A rapid and precise
method for the determination of urea. Journal of Clinical
Pathology, 13(2), 156—159.

Floh¢é, L., & Giinzler, W. A. (1984). Assays of glutathione
peroxidase. Methods in Enzymology, 105, 114-121.

Fossati, P., & Prencipe, L. (1982). Serum triglycerides
determined colorimetrically with an enzyme that produces
hydrogen peroxide. Clinical Chemistry, 28(10), 2077-2080.

Friedewald, W. T., Levy, R. 1., & Fredrickson, D. S. (1972).
Estimation of the concentration of low-density lipoprotein
cholesterol in plasma without the use of a preparative
ultracentrifuge. Clinical Chemistry, 18(6), 499-502.

German Society for Clinical Chemistry (GSCC). (1972).
Optimized standard colorimetric method for alkaline
phosphatase determination. Journal of Clinical Chemistry
and Clinical Biochemistry, 10, 182—184.

Gieroba, B., Kryska, A., & Sroka-Bartnicka, A. (2025). Type
2 diabetes mellitus — conventional therapies and future
perspectives in innovative treatment. Biochemistry and
Biophysics Reports, 42, 102037.
https://doi.org/10.1016/j.bbrep.2025.102037

Gonzélez, P., Lozano, P., Ros, G., & Solano, F. (2023).
Hyperglycemia and Oxidative Stress: An Integral, Updated
and Critical Overview of Their Metabolic Interconnections.
International Journal of Molecular Sciences, 24(11), 9352.
https://doi.org/10.3390/ijms24119352

Grove, T. H. (1979). Effect of reagent pH on the determination
of high-density lipoprotein cholesterol by precipitation with
sodium phosphotungstate-magnesium. Clinical Chemistry,
25(4), 560-564.

Harborne, J. B. (1973). Phytochemical methods: A guide to
modern techniques of plant analysis. Chapman & Hall.

Harborne, J. B. (1984). Phytochemical methods: A guide to
modern techniques of plant analysis (2nd ed.). Chapman &
Hall.

Harborne, J. B. (1998). Phytochemical methods: A guide to
modern techniques of plant analysis (2nd ed.). Chapman &
Hall.

Khandker, S. S., Kundu, S., Ahmed, F., Khan, A. A., Farhin,
L., Islam, F., Begum, R., Uddin, M. J., & Mamun-Or-Rashid,
A. N. M. (2026). Association of Serum Creatinine, Urea, and
Glomerular Filtration Rate with the Progression of Diabetic
Associated Kidney Complications: A Retrospective Case-
Control Study. Current Issues in Molecular Biology, 48(2),
167. https://doi.org/10.3390/cimb48020167.

FUDMA Journal of Sciences (FJS) Vol. 10 No. 9, May, 2026, pp 233 — 239

238


https://doi.org/10.1016/j.biopha.2023.115734
https://doi.org/10.1007/978-1-0716-1246-0
https://doi.org/10.1016/j.freeradbiomed.2022.03.019
https://doi.org/10.3390/nu9060638
https://doi.org/10.3390/cimb45080420
https://doi.org/10.3390/ijms22147644
https://doi.org/10.21608/astb.2025.409269.1028
https://doi.org/10.1016/j.bbrep.2025.102037
https://doi.org/10.3390/ijms24119352
https://doi.org/10.3390/cimb48020167

Protective Effects of Newbouldia laevis Aqueous Leaf... Ebhohon et al.,

Laposata, M., & McCaffrey, P. (2022). Clinical laboratory
methods: Atlas of commonly performed tests. McGraw-Hill
Education.

Lorke, D. (1983). A new approach to practical acute toxicity
testing.  Archives of Toxicology, 54(4), 275-287.
https://doi.org/10.1007/BF01234480

Mahmoud, A. M. (2013). Hematological alterations in
diabetic rats: Role of adipocytokines and effect of citrus
flavonoids. Experimental and Clinical Sciences Journal, 12,
647-657.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4778348/

Mbagwu, 1. S., Akah, P. A., & Ajaghaku, D. L. (2020).
Newbouldia laevis improved glucose and fat homeostasis in a
type-2 diabesity mice model. Journal of Ethnopharmacology,
251, 112555. https://doi.org/10.1016/j.jep.2020.112555

Misra, H. P., & Fridovich, 1. (1972). The role of superoxide
anion in the autooxidation of epinephrine and a simple assay
for superoxide dismutase. Journal of Biological Chemistry,
247(10),3170-3175.

Ohkawa, H., Ohishi, N., & Yagi, K. (1979). Assay for lipid
peroxides in animal tissues by thiobarbituric acid reaction.
Analytical Biochemistry, 95(2), 351-358.

Okafor, J. N., Erukainure, O. L., Ajiboye, J. A., Etoamaihe,
M. O., Eboagwu, I. L., & Adenekan, S. O. (2020). Antioxidant
protective effect of Newbouldia laevis on hepatotoxicity in
alloxan-induced diabetes in rats. Journal of Diseases and
Medicinal Plants, 6(4), 87-91.
https://doi.org/10.11648/j.jdmp.20200604.14.

Osigwe, C. C., Akah, P. A, & Nworu, C. S. (2017).
Biochemical and haematological effects of the leaf extract of
Newbouldia laevis in alloxan-induced diabetic rats. Journal

FJS

of  Biosciences and  Medicines, 18-36.

https://doi.org/10.4236/jbm.2017.56003

5(6),

Rafaqat, S., Sattar, A., Khalid, A., & Rafaqat, S. (2023). Role
of liver parameters in diabetes mellitus — A narrative review.
Endocrine Regulations, 57, 200-220.
https://doi.org/10.2478/enr-2023-0024

Reitman, S., & Frankel, S. (1957). A colorimetric method for
the determination of serum glutamic oxaloacetic and glutamic
pyruvic transaminases. American Journal of Clinical
Pathology, 28(1), 56-63.

Sharma, P., Hajam, Y. A., Kumar, R., & Rai, S. (2022).
Complementary and alternative medicine for the treatment of
diabetes and associated complications: A review on
therapeutic role of polyphenols. Phytomedicine Plus, 2(1),
100188. https://doi.org/10.1016/j.phyplu.2021.100188

Sofowora, A. (1993). Medicinal plants and traditional
medicine in Africa (2nd ed.). Spectrum Books.

Tietz, N. W., Pruden, E. L., & Siggaard-Andersen, O. (1986).
Electrolytes, blood gases and acid-base balance. In N. W.
Tietz (Ed.), Textbook of clinical chemistry (pp. 1172—1182).
W. B. Saunders.

Tietze, F. (1969). Enzymic method for quantitative
determination of nanogram amounts of total and oxidized
glutathione: Applications to mammalian blood and other
tissues. Analytical Biochemistry, 27(3), 502-522.

Trease, G. E., & Evans, W. C. (2002). Pharmacognosy (15th
ed.). Saunders Publishers.

Ujah, 1. 1., Ugochukwu, J. 1., & Alozieuwa, U. B. (2022).
Phytochemical and vitamin content of Newbouldia laevis leaf.
World Journal of Advanced Research and Reviews, 15(1),31—
40. https://doi.org/10.30574/wjarr.2022.15.1.0516

©2026 This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0
International license viewed via https://creativecommons.org/licenses/by/4.0/ which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is cited appropriately.

QO8]

FUDMA Journal of Sciences (FJS) Vol. 10 No. 9, May, 2026, pp 233 — 239 239


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/BF01234480
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4778348/
https://doi.org/10.1016/j.jep.2020.112555
https://doi.org/10.11648/j.jdmp.20200604.14
https://doi.org/10.4236/jbm.2017.56003
https://doi.org/10.2478/enr-2023-0024
https://doi.org/10.1016/j.phyplu.2021.100188
https://doi.org/10.30574/wjarr.2022.15.1.0516

