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Abstract

This study investigated the pharmacological effects of methanol extract of Desmodium velutinum leaves (DVE) administered alone and when
co-administered with Acarbose (ACA) in diabetic Wistar rats. Preliminary phytochemical analysis and acute toxicity study were carried out on
DVE using standard methods. In the pharmacological study, diabetes was induced in rats by intraperitoneal administration of 150 mg alloxan/kg
b.w. Seven groups (6 groups of diabetic rats and 1 group of normoglycemic rats) of four rats each were used for the study. Groups I and II served as
normoglycemic (NDC) and diabetic controls (DC) respectively and received 1ml distilled water/kg b.w. Groups III and IV were administered 400
and 800 mg DVE/kg respectively while groups V and VI were administered the same doses (400 and 800 mg/kg respectively) but co- administered
with a fixed dose of ACA (150 mg/kg b.w.). Group VII was administered 150 mg ACA/ kg b.w. alone. Weekly fasting blood sugar (FBS) levels and
body weight changes were estimated for 28 days. After the 28-day treatment regimen, rats were euthanized, and blood samples collected for serum
biochemical analysis. Phytochemical analysis of DVE revealed the presence of alkaloids, phenols, flavonoids, tannins, steroids and terpenoids in
varying proportions. Treatment with DVE alone and its co-administration with ACA significantly (p< 0.05) reduced FBS and serum biochemicals
parameters of rats compared with diabetic control. DVE alone and its co-administration with ACA also significantly (p< 0.05) increased the serum
total protein of rats compared with diabetic control. However, the pharmacological effects of DVE and ACA co-administration were significantly (p<
0.05) higher than that of DVE or ACA administered alone. It was concluded that DVE and ACA exhibited additive pharmacological effects in diabetic
Wistar rats and as such could be useful in the management of diabetes.
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Introduction
cardinal symptoms namely: weight loss, polyphagia, polydipsia

Diabetes mellitus (DM) is a group of metabolic disorders and polyuria [2]. According to a recent statistics by International

characterized by a chronic hyperglycemic condition resulting from Diabetes Federation (IDF), the global prevalence of diabetes among

defectsininsulinsecretion, insulin action orboth [1]. Hyperglycemia adults is 6.4%, reaching 425 million adults in 2017 and possibly

which is the hallmark of diabetes mellitus is responsible for its
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629 million adults by 2045. Diabetes is a major cause of mortality

and morbidity worldwide.

A number of pathogenic processes are involved in the
developmentofdiabetes. These range from autoimmune destruction
of the B cells of the pancreas, with consequent insulin deficiency,
to abnormalities that result in resistance to insulin action [3]. The
onset and progression of long: term complications in diabetes
mellitus appear to be related to the degree of hyperglycemia and
the overall metabolic control. It encompasses a wide range of
conditions that affects either the functioning of the eyes, heart,
nerves, liver, pancreas or kidney, and includes those that originates
due to genetic abnormalities and infectious diseases. Despite
the great strides made in the understanding and management
of diabetes, the disease and disease related complications are
increasing unabated due to multiple defects in its pathophysiology
[4]. Consequently, there has been an increasing demand for the use

of plant products with anti: diabetic activity.

Desmodium velutinum (Wild.) D.C. belongs to the family
Fabaceae. It is a perennial, erect or semi: erect shrub, up to 3m
high, native to tropical Africa and subtropical Asia (China, Taiwan,
India, Indonesia, Laos, Malaysia, Myanmar, Sri Lanka, Thailand and
Vietnam). It is commonly found in the Savannah, along roadsides
and in clearings from Senegal to Nigeria and from Cameroun to
Angola and also in Sudan [5] . The velutinous (velvety) surface of its
1:foliloate leaf is a characteristic feature [6] . Desmodium has been
used in traditional medicinal in a broad range for the treatment
of headache, toothache, fever, rheumatism, jaundice, diabetes and
gonorrhea [7]. To the best of our knowledge, there is little or no
scientificinformation backingits use in the management of diabetes.
Hence, this study was aimed at investigating the pharmacological
effects of Desmodium velutinum and its co: administration with
acarbose in diabetic Wistar rats.

Materials and Methods
Collection and Identification of Plant Material

The leaves of Desmodium velutinum were collected fresh from
Oba: Nsukka, Enugu State and identified by Mr. Alfred Ozioko of
Bioresources Development and Conservation Programme, Nsukka,
Enugu State.

Chemicals and Drugs

Acarbose (Glucobay® Bayer), Methanol (BDH, England), Alloxan
monohydrate (Sigma: Aldrich, UK), were purchased from the
country representative of Sigma Chemical, St. Louis USA. A digital
glucometer and corresponding test strips (Fine Test®, Infopia Co.,
Ltd. USA) was purchased from a pharmacy store in Nsukka Local
Government Area, Enugu State. All other chemicals used were of
analytical grade and obtained commercially.
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Preparation of Methanol Leaves Extract of Desmodium
velutinum

The leaves of the plant were pulverized to coarse powder in an
electric hammer mill. The plant powdered material was extracted
with methanol by cold maceration with occasional shaking for 72
h. The mixture was filtered using Whatman filter paper (No 1) to
obtain the filtrate. The filtrates were concentrated and evaporated
to dryness on a hot water bath at 45°C to obtain the methanol
extract. The percentage yield of the extract is 9.82% and the extract
will henceforth be referred to as DVE.

Phytochemical Screening

The phytochemical composition of the extract was determined

using the methods of Sofowara [8].
Acute Toxicity Study

The oral median lethal dose (LD50) of the extract was
determined in rats according to the method described by Lorke [9].
The study was carried out in two phases. In the first phase, nine
rats were randomized into three groups of three rats which were
given DVE at doses of 10, 100, and 1000mg/kg body weight. The
rats were kept under the same conditions and observed for signs
of toxicity which included but were not limited to paw: licking,
stretching, respiratory distress and mortality for 24 h. Based on
the results of the initial phase, the following DVE doses: 1600,
2900 and 5000mg/kg body weight were administered to another
set of three groups of three rats in the second phase. These rats
were also monitored closely for 24 h after treatment for signs of
toxicity and/or mortality. The results obtained in the second phase
were used to calculate the LD, . The LD, was calculated as the
geometric means of the maximum dose producing 0 % mortality
(D,) and the minimum dose that produced 100 % mortality (D

100)

and mathematically expressed as: LD, = v (Dyx Dyyp)

Induction of Hyperglycemia

The method described by Dunn and Mc Letchie [10] was adopted
for the studies. Experimental rats were fasted overnight; freshly
prepared alloxan (150mg/ kg body weight) was administered
intraperitoneally. The animals were thereafter allowed food and
water ad libitum. The day which alloxan was administered was
considered as day 1. After 4 days (day 5), the blood glucose levels
in the rats were determined following an overnight fast, using a
Fine Test® digital glucometer and the corresponding test strip.
Rats having fasting blood glucose (FBS) level = 200mg/ dl were
considered hyperglycemic.

Experimental Protocol

Seven (7) groups (6 groups of hyperglycemic rats and 1 group
of normoglycemic rats) of four (4) animals each were used for
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the study. Group I and II will serve as the normoglycemic (NDC)
and diabetic controls (DC) respectively and received 1ml distilled
water/kg body weight. Groups III and IV rats received 400 and
800 mg DVE/kg respectively. Groups V and VI rats were treated
with these same doses (400 and 800 mg/kg respectively) but
co: administered with a fixed dose of acarbose (150 mg/kg body
weight). Rats in group VII were treated with 150 mg acarbose/ kg
body weight only.

Acarbose solution was usually prepared fresh for each day’s
experiment to ensure stability. Treatment was carried out daily for
28 days and both the extract and acarbose solutions were freshly
prepared on each day of the experiment to ensure stability.

Route of Administration

The extract of Desmodium velutinum leaves and acarbose were
orally administered throughout the study.

Weekly Fasting Blood Sugar (FBS) Estimation

FBS was estimated on day 0 (i.e. day 4 post induction for the
hyperglycemic sub: groups) and subsequently on days 7, 14, 21 and
28. Blood samples were collected from the tail vein with a sterile
scissors and tested using the digital glucometer and its test strip

Weekly Body Weight Changes: Rats in all groups were
weighed weekly during the period of treatment and on the day
before diabetic induction for changes in body weight.

Serum Biochemistry: On the 28th day of the experiment, all the
rats were euthanized by chloroform inhalation and blood samples
were collected by cardiac puncture. The blood was collected into
plain serum tubes, allowed to clot and centrifuged for 10 minutes
at 3500 rpm. The homogenates were separated, stored in the
refrigerator and used for evaluation of biochemical parameters,
(aspartate transaminase (AST), alanine transaminase (ALT) levels,
alkaline phosphatase (ALP) levels, total protein, albumin, total
bilirubin (TBIL) were determined using Randox diagnostic Kkits.
Method described by Reitman and Frankel [11] was adopted.

Statistical Analysis: All data were expressed as Mean + SD and
statistical differences between means were determined by one: way
ANOVA followed by Duncan post -hoc test for multiple comparison

tests using SPSS. Values were considered significant at p<0.05.

Results
Phytochemical Screening

The Preliminary phytochemical analysis of the extract revealed
the presence of tannins, alkaloid, saponins, steroid, flavonoids and
terpenoids except reducing sugar and Anthraquinones.
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Table 1: Preliminary phytochemical analysis of the methanol leaves
extract of Desmodium velutinum.
. Methanol extract of Desmodium
Phytochemicals .
velutinum Leaves
Tannins +++
Alkaloids +++
Terpenoids ++
Flavonoids ++
Saponins ++
Steroids ++
Reducing sugars ND
Anthraquinones ND
Key: + slightly detected, ++ moderately detected, +++ highly detected,
ND: Not detected

Acute Toxicity Study

In the first phase of the experiment, the methanol extract of
Desmodium velutinum leaves did not show any sign of toxicity or
mortality during the monitoring period at the doses administered
orally. The second phase of the experiment at the dose of 5000mg/
kg body weight, one sign of toxicity and mortality was recorded at
the dose administered orally (Table 2). Hence the oral median lethal
dose (LD,,) of the extract was therefore estimated to be 3807.8 mg/
kg.

Table 2: Acute Toxicity Study of the Methanol Extract of Desmodium
velutinum Leaves (DVE).
Group Treatment (mg/kg D/T
PHASE I
1 10 0/3
2 100 0/3
3 1000 0/3
Phase I1
1 1600 0/3
2 2900 0/3
3 5000 1/3
D/T: Number of deaths/ number of rats treated

Effect of Methanol Extract of Desmodium velutinum
Leaves (DVE), Acarbose (AC) and DVE/Acarbose
co:administration on FBS of Wistar Rats

The FBS of the various diabetic groups are presented in Table
3. The mean FBS of 400mg/kg DVE and 800mg/kg DVE treatments
showed statistically significant (p<0.05) decrease in FBS on day
7, 14, 21 and 28 respectively compared to diabetic control. The
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DVE/ACA: treated groups (400mg/kg DVE/ 150mg/kg ACA) and
(800mg/kg DVE/ 150mg/kg AC) equally showed statistically
significant (p<0.05) decrease in FBS on days 7, 14, 21 and 28

respectively when compared to diabetic control. However, this was
significantly (p< 0.05) higher than the reductions produced by DVE
at the two doses administered alone.

Table 3: Effect of Methanol Extract of Desmodium velutinum Leaves (DVE), Acarbose (AC) and DVE/ACA Co-administration on FBS of Diabetic
Rats.

Post Treatment Time (Day)

Treatment 0 7 14 21 28
NDC 79.8+3.778 81.7+4.2748 85.3+2.99% 79.0+2.16% 82.2+3.86%8
DC 486.7+25.17% 492.3£20.95% (NR) 491.3£16.31°A (NR) 498.5+11.90% (NR) 497.7+12.68% (NR)
DVE (400mg/kg) 448.5+25.6%4 453.5421.74% (NR) 450.5+21.55% (NR) 448.4120.24* (NR) 441.5415.21°(1.56%)

DVE (800mg/kg)

471.5+3.11<®

448.3+5.67¢ (4.92%)

439.2+2.87 (6.85%)

438.7+2.38% (6.96%)

301.24+2.06% (36.12%)

DVE (400mg/kg) +ACA
(150 mg/kg)

450.3+2.632

233.0+3.16 (48.26%)

130.8+2.36"(70.95%)

127.8+1.50 (71.62%)

100.5+3.00° (77.69%)

DVE (800mg/kg) +ACA
(150mg/kg)

472.3+1.71

200.5+2.38°(57.55%)

128.3+2.50°¢ (72.84%)

110.6+0.96" (76.58%)

98.613.09 (79.12%)

ACA (150mg/kg)

463.2+5.56"P

235.042.94 (49.27%)

201.4+4.03" (56.52%)

199.3+3.86% (56.97%)

180.6+2.08 (61.01%)

Data is represented as mean + S.D of FBS (n=4). Mean values having different lowercase letters down the columns and uppercase letters across
the row as superscripts are considered significant (p< 0.05). Values in parentheses represent percentage reduction in FBS

Effect of Methanol Extract of Desmodium velutinum Leaves (DVE), Acarbose (AC) and DVE/ ACA Co: administration
on Body Weight of Rats.

A slightly statistically significant (p<0.05) difference was found in the mean body weight of rats in the treated groups compared with
diabetic control (Table 4).

Table 4: Effect of Methanolic Extract of Desmodium velutinum Leaves (DVE), Acarbose (ACA) and DVE/ACA Co-administration on Average Body
Weight of Hyperglycemic Rats.

Post-treatment time (Day)

Treatment
0 7 14 21 28
NDC 161.4+11.23% 160.3+12.15% 163.2+09.63% 168.3+11.61fB 173.1£21.13%
DC 158.2+13.51¢4¢ 141.3+11.13%® 138.8+13.68® 138.6+13.28aB 123.3+13.60%

DVE (400mg/kg)

160.3+15.3745¢

153.7+£12.13b*

158.1+17.26

154.3+16.33bcA

161.6+14.67°¢

DVE (800mg/kg)

152.4412.3348

150.2+£12.11b

154.1+11.68®

157.4+13.28cdC

159.1+13.67<

DVE (400mg/kg) +ACA (150

157.1£15.31«

155.1£112.63

158.3+13.23¢A8

163.5+11.68°¢

165.8+£18.3045¢

mg/kg)
DVE (800mg/kg) +ACA 155.2+411.91beA8 151.3+15.68b4 159.4+13.45dBC 161.6+16.23%¢ 161.3+15.67<¢
(150mg/kg)
ACA (150mg/kg) 150.3+13.51:¢ 148.4+119.23" 143.3+16.21b 150.7+14.28"%¢ 152.9+18.18

Data is represented as mean + S.D of body weight (n=4). Mean values having different lowercase letters down the columns and uppercase letters
across the row as superscripts are considered significant (p< 0.05).

EffectofMethanol Extractof DesmodiumvelutinumLeaves
(DVE), Acarbose (AC) and DVE/ACA Co:administration
on some Serum Biochemical Parameters of Diabetic Rats

of TBIL, TP and ALB compared to Diabetic control. DVE/ ACA
co: administration (DVE 400mg/kg/ ACA 150mg/kg) and (DVE
800mg/kg/ ACA 150mg/kg) showed statistically significant
. . . (p<0.05) produced a statistical significant (p< 0.05) reduction in the
The serum biochemical analysis revealed that 800mg/kg o o )
activities of AST, ALT and ALP, and elevation in the concentrations of
TBIL, TP and ALB compared to Diabetic control also but statistically

higher effects compared to the DVE treated groups (Table 5).

DVE produced a statistical significant (p< 0.05) reduction in the
activities of AST, ALT and ALP, and elevation in the concentrations
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Table 5: Effect of Methanol Extract of Desmodium velutinum Leaves (DVE), Acarbose (AC) and DVE/ACA Co-administration on some serum
parameters of alloxan induced diabetic Rats.

Serum Biochemical Parameters
Treatment TBIL

AST (pmol/L) ALT (pmol/L) ALP (pmol/L) (mmol/L) TP (g/dl) ALB (g/dl)
NDC 31.0£1.837 34.8+2.22° 109.3+3.59° 2.7+0.32¢ 74.4+3.76° 42.6+0.81°
DC 351.0+8.838 227.3+1.70¢ 234.0+4.83f 2.940.291 31.1+£3.03° 143.1+£3.51¢
DVE (400mg/kg) 329.3+5.48f 224.5+4.20¢ 229.3+6.95" 2.740.42¢ 34.0+3.68%" 138.0+1.74f
DVE (800mg/kg) 267.5+6.68¢ 177.54£2.65¢ 218.0+£3.74¢ 2.5+0.31% 37.0£2.91% 119.6+2.27¢
DVE (400mg/kg) +ACA (150 mg/kg) 87.8+2.22°¢ 74.3+£3.95" 118.8+3.86¢ 1.5+0.26* 46.2+0.78¢ 96.5+3.07¢
DVE (800mg/kg) +ACA (150mg/kg) 72.3+3.74° 71.5+2.08" 89.34+2.75° 1.1+£0.132 49.2+1.09¢ 86.3+1.54°
ACA (150mg/kg) 302.545.51¢ 182.8+8.46° 169.0+4.76¢ 2.1+0.21° 38.6£1.86° 103.1+1.32

Data is represented as mean = S.D (n=4). Mean values having different lowercase letters down the columns and uppercase letters across the row

as superscripts are considered significant (p< 0.05).

Discussion

Diabetes mellitus is a multifactorial disease characterized
by persistent elevation of blood glucose, resulting from a defect
in cessation of insulin secretion or synthesis, or peripheral
resistance to insulin action or both 1. It affects the metabolism
of carbohydrates, fats and proteins in the body, leading to several
complications such as neuropathy, nephropathy and retinopathy
[12]. The management of hyperglycemia is the hallmark of
treatment in diabetes. The primary aim of diabetes management is
to reduce blood glucose levels to within the normal range. Various
hypoglycemic medications are available for this purpose but most
of them are not without severe adverse effects. Consequently,
some diabetics often resort to medicinal plants and foods with
anti: diabetic activity but with fewer or no adverse effects while
some co: use anti: aiabetic herbs with conventional anti: diabetic
agents for better glycemic control. Many herbal extracts have
been reported for their anti: diabetic activities as their principal
bioactive components showed good anti: diabetic and anti: oxidant
properties [13] and are being used for the treatment of diabetes.
This study investigated the pharmacological effects of methanol
extract of Desmodium velutinum leaves and its co: administration
with acarbose in diabetic Wistar rats.

The phytochemical analysis of the extract revealed the presence
of tannins, alkaloids, saponins, terpenoids, steroids, and flavonoids
in varying proportions. This is in agreement with the study of [14]
who reported the presence of these phytochemicals in the leaf
extract of Desmodium velutinum.

The acute toxicity study of the extract (10:2900 mg/kg)
produced no significant physical signs of toxicity such as writhing,
weakness, anorexia, gasping, and palpitation, reduction in body
weight, decreased respiratory rate or death within 24 hours of

post: Administration. The extract of 5000mg/kg produced some
significant physical signs of toxicity such as weakness, palpitation
and gasping among the animals eventually resulting into the death
before 24 hours of post: administration. Hence the oral median lethal
dose (LD50) of the extract was therefore estimated to be 3807.8
mg/kg. The result of this study is in agreement with the report 15
where the result of LD50 was greater than 3000 mg/kg showing
that D. velutinum extract is relatively safe for human consumption.
This is however contrary to the reports of [15,16] where the oral
administration of methanol extract of Desmodium velutinum leaves
produced no physical signs of toxicity such as weakness, writhing,
gasping, palpitation, anorexia, reduction in body weight, decreased
respiratory rate or death up to the highest administered oral dose
(5000 mg/kg body weight) within 24 h of post: administration. The
oral LD, of DVE in mice was thus established to be greater than
5000 mg/kg.

Experimental diabetes was induced in rats with the use
of alloxan. Alloxan induces diabetes by damaging the insulin
producing pancreatic beta: cells of the islets of Langerhans resulting
in reduced synthesis and release of endogenous insulin [17]. The
cytotoxic action of alloxan induced diabetes is mediated by reactive
oxygen species with a simultaneous massive increase in cytosolic
calcium concentration leading to a drastic total destruction of beta:
cells producing type 1: like diabetes mellitus [18]. In this study,
result obtained showed that the methanol extract of Desmodium
velutinum leaves produced significant reduction in blood glucose
level in alloxan induced hyperglycemic rats in a dose and time
dependent manner. This is totally in agreement with those of other
researchers, who systematically demonstrated that extracts of
various parts of the plant (leaves, roots, stems, flowers and seeds)
possess antidiabetic properties [19, 20]. Its anti: diabetic activity
might be as a result of the depression of gluconeogenic enzymes
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or inhibition of glucose:6:phosphatase in the liver by the extract,
and subsequent reduction in glucose release to the blood [21].
Its anti: diabetic role could also be attributed to the synergistic
role of the extract constituents (flavonoids saponins, steroids,
alkaloids and terpenoids) present in Desmodium velutinum.
Flavonoids and tannins have been reported to cause regeneration
of damaged pancreatic islets, stimulate calcium and glucose
uptake [22, 23]. These compounds are known to be responsible
for the hypoglycemic activity of the plant as compared with other
hypoglycemic plants which contains similar phytoconstituent
found in Luffa acutangula fruit extract [24] and methanol root
bark extract of Acacia albia [25]. Most of the anti: diabetic plants
show various mechanisms of antidiabetic activity like alteration of
glucose metabolism, insulin: like effect, improve glucose tolerance,
reduction of absorption of glucose from intestine, enhancing
insulin signal pathway, hypoglycemia through increase glucose
uptake and glycogen synthesis, generation of beta cell in pancreas
[26]. Varied phytochemical constituents in the methanolic extract
of Desmodium velutinum as found in this study and concluded it
may account for the varied ethnobotanical uses of the plant in folk
medicine in Nigeria and hence tipped it to be a very rich source of
drug formulation and their use in various therapeutic trials.

The anti: hyperglycemic activity of the extract alongside
acarbose compared to the hyperglycemic control was greater
than the anti: hyperglycemic activity of the extract alone. Also, the
anti: hyperglycemic activity of the extract alongside acarbose was
greater when compared to that of acarbose alone. This connotes
that the extract and acarbose showed additive anti: diabetic
activities. Therefore, in the management of diabetes, Desmodium

velutinum can play a significant role.

The body weights of the rats in all the hyperglycemic groups
showed a decrease in the first week. This observation could be
attributed to the increased conversion of storage fat and proteins to
glucose (gluconeogenesis) [27]. However, after the first week, the
body weights of both the treated hyperglycemic groups showed a
steady increase, probably with improvement in glucose uptake by
cells, though with no significant difference throughout the course
of the experiment. The result of this study is in agreement with that
of Kim, et al. [28] which determined the effect of leptin sensitivity
in adult and aged rats and found a slight increase in weight after
an initial fall (in the first week) in adult rats given metformin. This
study reveals lightly significant difference in the weights of the rats
in the treated groups compare with diabetic control and normal
control suggesting that the use of Desmodium velutinum extract and
acarbose by diabetics will not bring about an increase in weight.

In an inflammatory situation, there is a leakage of cytoplasmic

enzymes into circulation in this study, increase in serum levels of
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AST and ALT was observed in alloxan: induced diabetic animals.
The increased level of AST may be due to necrosis, Myocardial
infarction and hepatocellular damage, while the increased serum
level of ALT may be due to inflamed liver cells. In medicine, the
presence of elevated values of ALT and AST is indicative of liver
damage [29]. This is in agreement with the study by Derosa, et al.
[30] where there was an increased in serum AST and ALT levels after
the administration of alloxan to Wistar rats. It was also discovered
by Recknagel [31] that there was an increased level of AST in
gross cellular necrosis, as in Streptozotocin: induced diabetes:
damaged to the pancreatic cells of diabetic rats. It has also been
observed by Jensen, et al. [32] that liver which has been inflamed
or undergoes cell death caused serum increased in ALT and liver
with myocardial infarction and hepatocellular damaged induced
increased level of AST. The observation that the activity of serum
AST appeared to be more elevated than ALT, is also in agreement
with the findings of Recknagel, Tanaka, et al. [31, 33] and Nanbara,
et al. [34] that AST rise high and had more activity than did ALT in
the serum of diabetic mice. This study revealed that treatment of
alloxan: induced diabetic rats with D. velutinum extract, acarbose
and various doses of extract alongside acarbose administrations
brought about decrease of the transaminases activity. The rate of
decrease occurred in a dose: dependent fashion with the 800mg/
kg extract: treated group showing the most reduction among the
extract: alone treated groups. An additive effect was seen when
the extract was co: administered with acarbose, as they produced
the highest reduction compared to the extract and acarbose alone
treated groups. Reduced levels of ALT and AST in rats treated
with the extract could also be attributed to the hepatoprotective
ability of some bioactive compounds of the extract to prevent the
metabolism of alloxan into more toxic metabolite and minimized
the production of free radicals. Some herbal plants possess
hepatoprotective effects. This is in agreement with Lipkin [35]
where humans were administered with variety of herbal plants that
contains saponin and they proved to be potent against cancer and
hepatic cell proliferation.

There was an observed increase in ALP activity in the diabetic
control group suggesting hepatocellular damage after induction
of diabetes in rats with alloxan. Several studies have reported
similar elevation in the activities of serum AST, ALT and ALP during
alloxan administration [36, 37]. The study revealed that serum ALP
activities were return back to near normal after 28days of treatment
with the extract, acarbose as well as the administration of the
extract alongside acarbose in alloxan diabetic rats which indicated
the defensive and specifically the non: toxic nature of the bioactive
polyphenolic compounds in the plant extract, because ALP level

acts as indicator of liver function. ALP activity is considered as good
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indication on the hepatotoxic nature of alloxan induced diabetic

rats.

There was an observed increase in plasma bilirubin produced in
the diabetic control when compared to treated groups. Treatment
of alloxan: induced diabetic rats with graded doses of D. velutinum
extract and acarbose alone treated group showed a significant
reduction in serum total bilirubin produced compared to the
untreated diabetic rats. The various doses of the administration
of the extract alongside acarbose, through synergistic interaction
brought about a greater significant decrease in serum bilirubin
concentration. According to Rana et al. [38] increase in plasma
bilirubin (hyper: bilirubinemia) in alloxan: treated rats may be
as a result of a decrease in liver uptake, conjugation or increased
bilirubin production from hemolysis. Also, the plasma bilirubin
elevation in diabetic rats indicates alteration in liver function as
confirmed by the changes in the plasma enzymes activities. The
hepatoprotective potentials of the extract and extract alongside
acarbose administration were observed in the reversal of increase

in serum bilirubin levels.

Serum total protein concentration in diabetic control group was
significantly decreased when compared with the diabetic treated
groups and normal control. A number of factors that might be
responsible for this reduction include decrease due to proteinuria
and albuminuria, which are important clinical markers of diabetic
nephropathy [39] and due to increased protein catabolism [40]
as a result of insulin deficiency from free radical generation due
to alloxan induction, since it has been established that insulin
stimulates the incorporation of amino acids into protein [40]. Also,
increased rate of amino acids conversion to glucose 41, decreased
amino acid uptake [41], and increased conversion rate of glucogenic
amino acids to CO, and H,0 [42]. The results of this study showed
that, the treatment of diabetic rats with the plant extract, acarbose
and the administration of the plant extract alongside acarbose
groups brought about marked increase in serum total protein
contents. The extract alongside acarbose combinations showed
strong effect as total elevations of protein and decrease albumin
level were observed in these groups. The elevation level could be
as a result of high hepatic uptake of amino acids, stimulation of
amino acid incorporation into protein and decreased proteolysis by
activating the enzyme that catalyzes amino acids transamination.

Conclusion

This study revealed that Desmodium velutinum extract possesses
antidiabetic activity and exhibits additive pharmacological effects
with acarbose. This pharmacological interaction with acarbose
could play a significant role in the management of diabetes and its
associated complications.
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