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Abstract: Background: Diabetes mellitus is distinguished from other diabetes by
persistent hyperglycaemia with complications involving kidney, heart etc. Extract
AMA (botanical name concealed on ethical request) has been used for traditional
treatment in Sokoto, North West Nigeria.

Materials and method: Twenty-one (21) albino rats grouped into control, treated and
untreated were induced diabetes mellitus using alloxan. 72 hours after diabetic
induction, treated was administered 100mg/kgh.w AMA extract twice/day for 1 week.
Fasting blood sugar (FBS), serum urea, creatinine, total protein, albumin, bilirubin,
transaminases, liver and kidney histology were determined by routine methods.

Results: FBS was (5.53+0.23)mmol/l, (5.52+0.91)mmol/l and (13.02+1.23)mmol/l for
control, treated and untreated group; untreated shows significant difference
(P<0.05). Serum urea was (5.74+0.41)mmol/l, (7.36£0.48)mmol/l and
(19.62+4.23)mmol/l for control, treated and untreated group; untreated shows
significant difference with control (P<0.05). Serum creatinine was (0.65+0.05)mg/dl,
(1.01+0.12)mg/dl (1.08+£0.09)mg/dI for control, treated and untreated group; control
group was notably lower (p<0.05). Total protein was (3.88+0.17)mg/dl,
(3.79+0.74)mg/dl and (9.18+0.52)mg/dI for control, treatment and untreated group;
there was remarkable variance between untreated and control (p<0.05). Serum
albumin was (3.29+0.16)mg/dl, (0.8+0.09)mg/dl and (3.22+0.09)mg/dl for control,
treated and untreated; treated was significantly lower than control (p<0.05). Total
bilirubin for control, treated and untreated (1.12+0.33)mg/dl, (2.69+0.58)mg/dl and
(0.62+0.09)mg/dl shows noticeble difference in controls, treated and untreated
groups respectively, but the variation between the groups were similar (p>0.05). AST
activity was (69.5+10.79)U/L, (71.7+8.97)U/L and (75.2+11.43)U/L (p>0.05). ALT
activity was (16.3+3.15)U/L, (35.2+12.93)U/L and (16.0£2.89)U/L; for treated and
untreated were significantly elevated than control (p<0.05). Histology of liver and
kidney reveals hepato-toxicity and tubular necrosis in treated group.

Conclusion: Present study demonstrated hypoglycaemic effect of AMA extract, with
possible side effect on kidney and liver.
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Introduction

In Medieval Persia, the physician Avicenna (980-1037) employed a
combination of lupine, trigonella, and zedoary seeds to manage
diabetes mellitus (DM), a practice that continues to be utilized in
contemporary medicine (Eknoyan and Nagy, 2005). The
contributions of ancient Egyptians, Chinese, and Greeks to
traditional medicine are still acknowledged today (Dallatu et al.,
2009). The World Health Organization (WHO) characterizes folk
medicine as "the health practices, approaches, knowledge and
beliefs incorporating plant, animal, mineral-based medicines,

spiritual therapies, manual techniques and exercises, applied
singularly or in combination to treat, diagnose and prevent illnesses
or maintain well-being” (WHO, 1976). In modern medical practice,
the treatment of DM varies according to its type. Type 1 DM is
primarily managed with insulin or its analogs, while metformin
and/or sulfonylureas are typically recommended as first-line
therapies for type 2 DM. Nevertheless, achieving effective treatment
for DM without adverse effects remains a significant challenge
(Suleiman et al., 2018).
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AMA is an extract used as traditional herb for treatment of DM in
Sokoto, North west Nigeria. The hypoglycaemic activity of this
compound have been claimed in this part of the country. In search
for a better treatment with low cost and fewer side effects, many
diabetic patients around Sokoto are turning toward the use of this
compound. In order to give scientific basis to this claim, this study
investigated outcome of this compound on glucose and some
biochemical markers of renal and liver functions.

Materials and Method
Experimental Animals

Twenty-one (21) male Wistar rats, weighing 180 to 200 grams, were
sourced from the Animal House of the Faculty of Pharmaceutical
Sciences at Usmanu Danfodiyo University, Sokoto. The rats were
kept in identical conditions within standard cages, maintained at a
temperature of 32 + 4°C, and subjected to a 12-hour light/dark cycle
in the animal house at the Department of Pharmacology, Faculty of
Pharmaceutical Sciences, of the same institution. They were allowed
free access to food and water.

Experiment Design

The experimental design involved the division of the rats into three
groups, each containing seven (7) rats. The first group acted as the
control. The second group consisted of diabetic rats that were
administered compound AMA. The third group was made up of
diabetic rats that were left untreated.

Chemicals/Reagents

The reagents employed in this research were of highest international
standards for research and analytical work. Alloxan was sourced
from Sigma Aldrich Chemical in the United Kingdom, while
glucose was obtained from Randox in Switzerland. The renal profile
and liver function tests were conducted using products from Agappe
Diagnostics in India.

Induction of Diabetes Mellitus

The induction of experimental diabetes mellitus was achieved by a
single intraperitoneal administration of newly prepared Alloxan at a
dosage of 150 mg/kg body weight, dissolved in normal saline, kept
at 37°C, giving to rats that had been fasted for 12 hours (Dallatu et
al., 2018). For the initial 24 hours post-in jection, the rats were
provided with drinking water containing 5% glucose. In contrast, the
control group were giving equivalent amount of drinking water
containing 5% normal saline. After a period of 72 hours following
the Alloxan injection, Fasting Blood Glucose (FBG) levels were
measured to confirm the presence of hyperglycemia. Only those rats
exhibiting FBG levels exceeding 126 mg/dl (greater than 7.00
mmol/l) were included in the subsequent study (Jidda et al., 2023).

Treatment

The treatment group was administered an aqueous solution of AMA
at a dosage of 100 mg/kg of body weight, taken orally twice daily
for a duration of two weeks. On the 14th day, the rats were subjected
to an overnight fast and then anesthetized by placing them in a
transparent plastic container saturated with chloroform vapor. Blood
samples were collected via cardiac puncture, with the samples being
divided into fluoride oxalate tubes for glucose analysis and plain

containers for additional biochemical assessments. The experiment
adhered to humane procedures as outlined by Dallatu et al. (2009).
Following this, the kidneys and liver were promptly excised,
thoroughly rinsed in ice-cold saline, and preserved in 10% formal
saline, as described by Mohammed et al. (2020).

Biochemical Analysis

Blood glucose levels were determined using the glucose oxidase-
peroxidase method as described by Trinder (1969). Urea
concentration was assessed through the diacetyl monoxime method,
commonly referred to as the Fearon reaction (Burtis et al., 2008).
The measurement of creatinine was conducted using the Robbery-
Folin Wu method, also known as Jaffe’s Reaction (Burtis et al.,
2008). Total protein levels were quantified via the Biuret method
(Burtis et al., 2008). Serum albumin was measured using the Bromo
Cresol Green method (Doumas et al., 1971). The total bilirubin
concentration was evaluated through the diazo method (Burtis et al.,
2008). The activities of transaminases, specifically AST and ALT,
were measured using an enzymatic colorimetric approach (Reitman
and Frankel, 1957). Staining of the samples was performed with
haematoxylin and eosin.

Statistical Analysis

The study's findings were subjected to statistical analysis utilizing
SPSS version 23, with results expressed as mean + standard error of
the mean. A one-way ANOVA was employed to compare the means
of the variables, followed by an LSD post hoc test, with a p-value of
<0.05 deemed statistically significant at a 95% confidence interval.

Results

Table 1: Serum Fasting Blood Glucose Concentration (mmol/L) of
the experimental rats.

Group n Initial FBG Final FBG  P-value
Control 7 553+023 553%+0.23 >0.05
Untreated 7 >11.10 13.02£1.23 <0.05
Treated 7 >11.10 552+091 >0.05

Values are Mean + Standard Error of Mean of alloxan-induced
diabetic rats treated with compound AMA

Table 2: Mean+Standard error of the mean of serum Urea (mmol/L)
and creatinine (mg/dl) concentration of the experimental animals

Groups n Urea (mmol/L) Creatinine (mg/dl)
Controls 7 5.74+0.41° 0.65 £ 0.052
Untreated 7 19.62 +1.23° 1.08 +0.09°
Treated 7 7.36+1.48° 1.01 £0.12°

Values are Mean + Standard Error of Mean of urea and creatinine in
alloxan-induced diabetic rats treated with compound AMA. Values
with different superscript have significant difference at p < 0.05, at
95 % confidence interval.
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Table 3: serum total proteins (g/dl), albumin (g/dl), total bilirubin (mg/dl) concentrations and activity of AST (U/L) and ALT (U/L) of the
experimental animals

groups N Total protein  Albumin (g/dl) Total  bilirubin  AST (U/L) ALT (U/L)
(g/d1) (g/d)

Controls 7 3.88+£0.172 3.29 £0.162 112 +0.332 69.5 + 10.792 16.3 + 3.152

Untreated 7 9.18 +0.52° 3.22 £0.062 2.69 +0.58° 71.7 £8.97? 16.0 + 2.892

Treated 7 3.79 £0.242 0.80 +0.09° 0.62 +£0.09¢ 75.2£11.432 35.2+12.9°

in alloxan-induced diabetic rats treated with compound AMA
Values with different superscript have significant difference at p <
0.05, at 95 % confidence interval.

Table 4: histology of the liver and kidney of the experimental animals

Values are Mean + Standard Error of Mean of serum total proteins,
albumin, total bilirubin concentrations and activity of AST and ALT

Groups Liver Kidney
Normal cortex and
Control Normal hepatocytes
medulla
Normal cortex and
Untreated Normal hepatocytes
medulla
Treated Hepatic necrosis Acute tubular necrosis

Plate 3: photo micrograph of kidney showing normal glomeruli
tubule and intersititia. H&Ex20

Plate 1: photo micrograph of liver showing normal hepatocytes.
H&Ex20
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Plate 2: photo micrograph of liver showing hepatic necrosis. Plate 4: photo micrograph of kidney showing acute tubular
H&Ex20 necrosis. H&Ex20
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Discussion

Addressing diabetes mellitus (DM) using pharmacological agents
that are free from adverse effects continues to pose a considerable
challenge in medicine. This challenge has spurred an increased
interest in antihyperglycemic therapies that are associated with
fewer adverse reactions. The findings of our study demonstrated a
significant decline in concentration of blood glucose among alloxan-
induced diabetic rats treated with compound AMA (100 mg/kg body
weight) orally for a duration of 14 days (Table 1). Mean FBS level
of diabetic rats treated with AMA was low significantly (P<0.05)
than those from untreated. The mean FBS level of treated rats was
the same (P>0.05) with those of the control, indicating the
hypoglycaemic effect of AMA This result is comparable with that
reported by Saidu et al. (2010), which use Albizzia chivalieri to
reduced glucose concentration in blood of alloxan-induced diabetic
rats. The present study, showed a significantly higher mean serum
urea concentration in the untreated group than, values observed in
both the control and the treatment groups. These high values in the
untreated group may be due to increased proteolysis (muscle
wasting) in DM which is usually seen in wasted diabetics (Bunza
and Alhassan, 2019). This wasting was reversed by the treatment
with the extract, with a noticeable reduction seen in serum urea
levels of the treated group. The mean values of serum creatinine in
the untreated group were consistent with those in both the treatment
and control groups, indicating that the compound has little to no
impact on serum creatinine levels. In terms of serum total protein,
between the treated rats and those of the control group were
comparable (p>0.05). However, the untreated rats displayed
hyperproteinaemia, a condition that lacks sufficient explanation in
the reviewed literature. This hyperproteinaemia may be linked to
enhanced muscle breakdown, as seen in diabetic cachexia, or it may
arise from polyuria and subsequent dehydration in the diabetic state,
resulting in hemoconcentration and an increase in plasma total
protein concentrations. A remarkably lower (P<0.05) mean serum
albumin concentration was noticed in the treated group, in
comparison to that of the untreated and control groups. This
reduction may suggest a possible hepatotoxicity linked to the
treatment with compound AAM. In contrast, the untreated groups
exhibited significantly higher mean serum bilirubin levels (P<0.05)
in comparison to the treated and control groups. This current study
result is in agreement with the findings of Johnson et al. (2013), who
reported that the administration of lima beans (Phaseolus lunatus)
resulted in the normalization of serum bilirubin levels in diabetic
rats.

A study by Han et al. (2010) has demonstrated that bilirubin may
exhibit potential antioxidant and cytoprotective effects in diabetic
patients. Increased bilirubin concentrations might represent a
biological mechanism to counteract the adverse effects of
hyperglycemia and its complications, notably oxidative stress,
which is prevalent in diabetes mellitus (Bunza and Alhassan, 2019).
Additionally, the mean serum aspartate transaminase (AST) levels
in the treated group were found to be similar to those in the control
and untreated groups, indicating no significant difference (P>0.05).
The serum alanine transaminase (ALT) levels in the treated group
were markedly elevated compared to those in the untreated and
control groups. This elevation may suggest potential adverse effects
of the compound on liver cells. This observation aligns with the
findings of Ragavan and Krishnakumari (2006),

who documented hepatic necrosis in alloxan-induced diabetic rats
administered T. Arjuna Stem Bark. Histological examination of the
kidneys showed a normal cortex and medulla in both the control and
untreated diabetic groups. In contrast, the treated group exhibited
signs of acute tubular necrosis, which may indicate a possible side
effect. This result corroborates the earlier work of Ragavan and
Krishnakumari (2006), which also reported tubular necrosis in
alloxan-induced diabetic rats treated with T. Arjuna Stem Bark. The
control and untreated groups displayed normal hepatocytes,
suggesting that the acute diabetic condition did not adversely impact
liver function. Our findings are consistent to those of Zhang et al.
(2010), although extensive hepatic necrosis was noted in the treated
group, indicating potential side effects associated with the extract.

Conclusion/Recommendation

Based on present experiment, we can conclude that administration
of antidiabetic compound AMA at dose stated here, have
significantly reduced blood glucose level and ameliorated the
hyperglycaemia seen in diabetic rats. However, evidence of toxicity
to the liver and the kidney were established as with many other
traditional medications not subjected to scientific validation.

We therefore recommend further studies on pharmacological and
biochemical actions of this compound to elucidate the mechanism
of action under which the compound exert these effects to further
drive research on this compound a head.
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