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Abstract

Combretum micranthum has being used for years in Diabetes Mellitus treatment. The tea is used in
traditional medicine as a general panacea and for diuretic and digestion purposes including
gastrointestinal problems which is attributed to the high Phytochemical content of the plant. The
purpose of the present study was to determine the effect of sub-fractions of Combretum micranthum, a
traditional medicinal plant, on fasting blood glucose of alloxan- induced diabetic mice. The methanol
leaf extract was subjected to LC-MS analysis which showed the presence of many phenolics
(chlorogenic acid C, gallocatechin B and quercetin A) which were isolated by column chromatography
and TLC. Fasting blood glucose measurements indicated that before diabetes induction, there was no
significant difference among animals in each group. After diabetes induction, the mice were treated
with the fractions and their FBG was measured after 30minutes, 1hr, 2hrs, 4hrs and 6hrs of
treatment. The FBG of the negative control (induced but not treated) was significantly different
(p=0.05) with that of the normal control group (not induced and not treated) while fraction A and
fraction B treated mice were significantly different with respect to the negative control group. There
was significant diffefence (p<0.05) in the FBG of the positive control (induced and treated with
standard drug, glibenclamide) and fraction A treated mice when compared to the negative control
group after 30mins of treatment, whereas no significant difference was observed with fraction B and
fraction C treated mice after the same time of treatment. There was no significant difference (p<0.05)
in the FBG of the mice when treated with fractions A,B and C. The result from this research showed
that fraction A (Quercetin-7-galactoside) has the highest antidiabetic activity and might be one of the
active phenolics that must have proven the use of Combretum micranthum leaves in diabetes
treatment for years and can be recommended for managing diabetes complications.
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INTRODUCTION

Diabetes mellitus (DM) is a chronic disease, characterized by metabolic disorder associated
with high blood sugar (Pallavi et al., 2015). It occurs due to the pancreas not producing
enough insulin or when the body cannot use the insulin effectively (Arumugam et al., 2013).
Currently, the number of diabetics sharply increases in developed and developing countries.
In 2013, the overall prevalence of diabetes in the world population was estimated to be 8.3 %
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approximately (FID, 2013). In the United States, the estimated number of people over 18
years of age with diagnosed and undiagnosed diabetes is 30.2 million. The figure represents
between 27.9 and 32.7 percent of the population (Rachel, 2018). In the African region, and
particularly in Sub-Saharan Africa, this rate is the highest, with 20 million diagnosed
diabetics (WHO, 2022).

Floral species have got an important place in the pharmaceutics, because of their therapeutic
efficacy. This is due to the availability of potentially active natural chemical constituents.
Several plants are used in folk medicine for their hypoglycemic activity and they were
investigated using different experimental methods (Mannan et al., 2014).

The most common oral antidiabetic drugs for the management of Type II Diabetes Mellitus
(T2DM) and hyperglycemia include a  Although these drugs are able to control many
aspects of DM, numerous complications can develop, affecting the vascular system, kidneys,
retina, lens, peripheral nerves and skin. These complications are difficult to treat, hence the
search for lifestyle modification and use of natural products to treat DM.

Crude extract of Combretum micranthum has been reported to demonstrate hypoglycemic
effects in mice fed with high fat diet which led to the development of a diabetic model
(Welch et al., 2018). Another study by Jibril et al. (2022) showed that the hypoglycemic effect
of this plant was due to increased activity of alpha amylase and alpha glucosidase, the two
major carbohydrate degrading enzymes.

This current study seeks to ascertain the potential efficacy of some purified compounds in
Combretum micrantum which could help predict its likely inclusion in the treatment regimen
for Diabetes mellitus.

MATERIALS AND METHODS

Plant Material Collection and Identification

Leaves of combretum micranthum were collected and identified. A prior study on the safety
efficacy of the plant extract revealed an LD50 >5000mg/kg i.p in mice which makes it
relatively safe in mice.

Animal Acquisition and Care

Male Swiss-Webster mice weighing 25-30g (antidiabetic activity) were purchased from the
Animal House of the Department of Biological Sciences, Bayero University, Kano. They were
housed in standard animal metal cage under standard laboratory conditions (12:12 h light-
dark cycle, 24+1 °C), had free access to water and food and allowed to acclimatize for a week
prior to the experiment. The experimental procedure was according to Organisation for
Economic Cooperation and Development (OECD) guidelines (OECD, 2016).

Laboratory Procedures

Extact of Combretum micrantum leaves from a previous study (Ibrahim, 2017) was used for
this research. Studies on the acute toxicity of the leaves in the same laboratory showed that
it is relatively safe with regards to adverse effect (LD50>5000mg/kg) (Ibrahim et al., 2017).
The leaves also possess antihyperglycemic activity.
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Column chromatography was carried out with the extract where about 71 fractions were
obtained. Analytical Thin Layer Chromatography (TLC) was conducted and the fractions
pulled (fractions with same or nearly same Rf values were pulled together) into 7 fractions.
These fractions were further subjected to in vivo and in vitro antidiabetic activity of which
this particular fraction (the fraction chosen for this study) have the best activity.

In vivo Antidiabetic Activity

Induction of Diabetes

The mice weighing 25-30g were allowed to fast for 24 hours prior to experimentation and
rendered diabetic by a single dose of intraperitoneal injection of alloxan 150 mg/kg body
weight prepared by dissolving alloxan monohydrate (0.9g) in normal saline (6ml) (Vogel
and Gang, 2002). After 18 hours of injection of alloxan, diabetes was confirmed by testing
blood sugar using a glucometer. The levels more than 150mg/dl were selected for this
study.

Experimental Design
Thirty mice were divided into six (6) groups of five mice as follows:

Group 1: Normal control mice. (Non-diabetic mice not administered with any of the
aqueous fractions

Group 2: Diabetic control mice. (Diabetic mice not administered with any of the aqueous
fractions

Group 3: Diabetic mice orally administered with standard diabetic drug (6mg/kg body
weight Glibenclamide)

The fractions (A, B and C) obtained from column chromatographic purification of
Combretum micranthum methanol leaf extract was also administered to groups 4, 5 and 6
respectively.

Group 4: Diabetic mice orally administered with 20mg/kg of fraction A
Group 5: Diabetic mice orally administered with 20mg/kg of fraction B
Group 6: Diabetic mice orally administered with 20mg/kg of fraction C

Determination of Fasting Blood Sugar

The fasting blood sugar (FBS) of the mice was determined after the treatment by using
glucometer. The FBS level was determined after 30minutes, 1hr, 2hrs, 4hrs and 6hrs of
treatment respectively

RESULTS

Analytical Thin Layer Chromatography Result

The thin layer chromatography result showed the presence of many compounds. After
pulling of the fractions, fraction A contains compounds with low molecular weight shown
by the higher Rf value. Fractions B and C contain many compounds probably of different
molecular weights due to different spots towards the solvent front.

Physical appearance of the fractions after drying include the following:

Auta S.A., Kumurya A.S, DUJOPAS 11 (1d): 16-21, 2025 18



Determination and Effects of Antidiabetic Potentials of Some Phenolics from Combretum Micranthum Leaf
Extract on Alloxan Induced Diabetic Mice

Fractions Physical properties Compound
A Yellow crystalline in appearance Quercetin-7-galactoside
B Black, oily and sticky in appearance (+)-Gallocatechin
C Light brown and powdery in appearance Chlorogenic acid

Table 2: Effect of Combretum micranthum Methanol Leaf Extract Fractions on blood
glucose levels of alloxan induced diabetic mice

TInitial Induced 30Min 1Hr 2Hr 4Hr 6Hr
FBG (mg/dl)
Normal Control 102.0 £ 11.3.4m99.60 + 12.34* 108.2 = 84.00% 96.40 = 12.51* 92.40 + 10.31* 100.2 = 8.927* 100.0 + 9.381*
Positive control 102.0 =21.868 197.4 = 10.712hd] 27,0 = 8.4403bed] 1 0.4 = 14.40285.20 = 8.1982 79.20 = 6.8332 71.40 = 6.6932
Negative control 96.00 + 10.58" 186.4 +36.13* 195.8 =34.07* 202.0 £ 31.94* 210.0 +30.55* 212.0 = 30.79* 218.4+29.21*

Fraction A treated 102.0 £21.421 189.6 £ 15.63% 125.0 =24.91212]1.0 =25.100 104.8 £21.89* 94.80=23.76* 85.00 = 19.46*

Fraction B treated 84.80 = 19.06 212.8 =87.74* 141.0=60.44 122.8 =45.792 102.0=41.302 90.00=43.41* 80.20=26.312

Fraction C treated 102.4 £29.720 1704 =12.6 135.4=20.942 111.0=20.35* 90.20 =20.692 82.80=16.16* 72.40=11.152

Results are presented as mean * standard deviation. Values with the same superscripts* in a column are
significantly different with respect to each other (p<0.05). Values with different alphabetical superscripta in a
column are significantly different with respect to negative control (p<0.05).

DISCUSSION

Diabetes mellitus is a chronic disease, characterized by metabolic disorder associated with
high blood sugar (Pallavi ef al., 2015). It occurs when the pancreas does not produce enough
insulin or when the body cannot use the insulin effectively (Arumugam et al., 2013).

Special attention has been given to the investigation of the antidiabetic activities of many
plant species all around the world, using different experimental models and several
methodologies. However, the safety of these plant-derived medicines is essential,
considering that medicinal plants are easily accessible by the populace and that many
toxicological effects may arise after use of these herbal preparations.

The single high-dose alloxan-induced diabetic rat is one of the animal models of type I
Diabetes mellitus (Loreto and Elina, 2009; Danilova et al., 2014) because it selectively kills
the insulin-producing beta-cells found in the pancreas, This occurs most likely because of
selective uptake of the compound due to its structural similarity to glucose as well as the
beta-cell's highly efficient uptake mechanism (GLUT2). In the present study, administration
of alloxan to mice resulted in the induction of diabetes as expected

Data from the study by Ibrahim et al. (2017), showed that the Combretum micranthum, extract
did not have any acute toxicity in animals, at every tested dose with an LDsy being greater
than 5000mg/kg b.w. In the presence of the lack of toxicity, a dose of 20mg/kg b.w was
chosen to evaluate the antidiabetic activity of C. micranthum leaf extract in alloxan-induced
diabetic mice.
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Our present data (Table 1) showed that the phenolics isolated from Combretum micranthum
leaves at dose of 20mg/kg showed hypoglycaemic activity to some extent with fraction C
(quercetin) proving the highest activity on subchronic treatment in alloxan- induced diabetic
mice which is comparable to that of the standard drug, glibenclamide. This result agrees
with the study by Chika and Bello (2010) which showed that Combretum micranthum G. Don
leaves aqueous extract treatment improved glucose tolerance and reduced fasting glycemia
in both normal and alloxan-diabetic rats. Moreso, the treatment of streptozotocin-diabetic
rats with mollic acid glucoside, a hydroxycycloartenoid isolated from leaves of Combretum
molle reduced glycemia levels in a dose dependent manner (Ojewole and Adewole, 2009).

The results in this study have shown that fraction A might be one of the active phenolics
responsible for the hypoglycaemic activity of Combretum micranthum leaves which can be
proven further by one of the structural elucidation methods such as Nuclear Magnetic
Resonance (NMR).

The antidiabetic qualities of quercetin involve the stimulation of glucose uptake through an
MAPK insulin-dependent mechanism. Stimulation of the mechanism in skeletal muscles has
resulted in the translocation of glucose transporter 4 (GLUT4). This role for MAPK is distinct
from its role in the liver where it reduces the production of sugar mostly through the
downregulation of the key gluconeogenesis enzymes (Haddad et al., 2015).

Moreso, quercetin has been reported to be the active compound that explains the
antidiabetic

activity of some plant species (Aghababaei, and Hadidi, 2023). In fact, both in vivo and in
vitro studies performed with quercetin have also demonstrated the beneficial effects of this
flavonoid on several parameters altered in diabetes (Aguirre et al., 2011).

CONCLUSION

The results from this research showed that fraction A (Quercetin-7-galactoside) have the
highest antidiabetic activity and might be one of the active phenolics that must have proven
the use of Combretum micranthum leaves in diabetes treatment for years. The use of phenolics
should be supported not only by their antihyperglycaemic effect, but also by their safety
(LDso greater than 5000mg/kg bw)

Further research needs to be done on the identification of the molecular mechanisms
responsible for the phenolic compounds protection against diabetes mellitus-induced
damages which might lead to the discovery of pharmacological targets for novel therapies to
prevent, reverse or delay the development of Diabetes mellitus.
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