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 Abstract
Medicinal plants have been shown to manage diabetes mellitus. Sonchus asper is a medicinal herb that has been used in folk medicine to 
manage diabetes mellitus however there no scientific evaluation regarding its efficacy. This study aimed at establishing in vivo antidiabetic 
effect of S. asper in male albino mice. The antidiabetic effect of aqueous plant extract of S. asper was investigated in diabetic mice. The plant 
extract was accessed for antidiabetic effect by both oral and intraperitoneal administration. The experiment used 8 groups (5 mice in each) of 
mice in either route of administration. Decrease in plasma glucose relative to the initial values was determined after intraperitoneal and oral 
administration of S. asper aqueous extract at 25, 48.4, 93.5, 180.9, and 350 mg/kg. The reference drugs used in the study were 1 IU/kg insulin 
(intraperitoneal) and 200 mg/kg glibenclamide (oral). Blood sugar level was measured before administering the drug then repeated at the 
interval of two hours (for 10 hours) after drug administration and at 24 hours post drug administration. Significant reduction in blood glucose 
relative to their initial values was determined for all treated diabetic groups at the end of experiment. Screening of the phytochemicals 
present in extract was by use of standard procedures. The extract administered intraperitoneally and orally demonstrated antihyperglycemic 
potential. The observed antihyperglycemic is associated by the phytochemicals which were present in the extract. The results indicate that V. 
lasiopus is promising in development of phytomedicine for the management of diabetes mellitus.
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Introduction
Diabetes mellitus is of health concern worldwide because 
by 2014 about 382 million people were affected and the 
number is expected to rise to about 592 million in about 25 
years’ time [1]. The disorder results due to the inability of 
the body to utilize or make insulin. Transportation of glucose 
from the systemic circulation into the cells is facilitated by 
insulin hormone. The main characteristic of diabetes mellitus 
is hyperglycemia (high blood sugar level) [2]. Hyperglcemia 
is associated with increased risks of macrovascular (stroke, 
peripheral vascular diseases and ischemic heart disease) and 
microvascular (nephropathy, neuropathy and retinopathy) 
complications [3]. Diabetes mellitus is classified into insulin 
dependent (type 1) and non-insulin dependent (type 2) 
diabetes mellitus. Destruction of beta cells of pancreas causes 
type 1 diabetes mellitus while tissue resistance to insulin is 
responsible for type 2 diabetes mellitus [4]. Symptoms of 

diabetes mellitus are weight loss, polyuria, polydipsia blurred 
vision, and fatigue [5]. 

Diagnosis of diabetes mellitus is based on; fasting plasma 
glucose of above 11Mm, glycated haemoglobin (HbA1C) 
level of between 6.1-7.0, and two hour oral glucose tolerance 
test ranging 7.8 to 10.0 [6]. The current dugs used (insulin 
and oral hypoglycemic agents) in management of diabetes 
mellitus are expensive and have numerous side effects such 
as brain atrophy, fatty liver, insulin resistance, and anorexia 
nervosa [6]. There is need therefore for the alternative drugs 
especially from plant sources because they safe, cheap and 
readily available to the local population. 

Plants are a possible source of medicines because they 
contain bioactive constituents. A number of plants are known 
to have antiyhperglycemic effect. For instance Pterocarpus 
marsupium and Pappea capensis have been demonstrated to 
have antidiabetic activity [7]. Some conventional drugs have 
plant origin such as metformin, which is obtained from Galega 
officinalis, a common folkloric remedy in management of 
diabetes mellitus [8,9]. Efficacy of most of the plants used 
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in management of diabetes mellitus needs to be evaluated 
scientifically [10]. Experimental test of herbs using animals 
provides important information on efficacy and dose which 
can be translated to human studies [11]. 

S. asper is used in folkloric medicine to manage diabetes 
mellitus. Scientific evidence regarding its efficacy needs to be 
evaluated to support its traditional use. This scientific study 
therefore aimed at providing the data to support its folk use. 

Plant Materials Collection

Plant materials (Stems and leaves) of S. asper were collected 
from their habitat in Nakuru County. Identification of the herb 
was done at Kenya National Museum by a taxonomist.

Preparation of Extract

The collected plants were shade dried to a constant dry weight. 
An electric grinder was used to grid the dried plant material to 
powder. Powdered plant material was put in closed containers 
in the laboratory. A liter of distilled water at 60°C was used to 
extract 100 g of powdered plant material in a metabolic shaker 
for six hours. The cold mixture was then decantation into 
conical flask. Filtration of the suspension over folded cotton 
gauze stuffed into a funnel was then done. The filtrate was 
freeze-dried in 200 ml portions for 48 hours. The freeze-dried 
samples of S. asper were stored in air-tight containers at -20°C.

Experimental Animals and Experimental Diabetes 
Induction

Three to four weeks Swiss White male Albino mice having a 
weight of 23-27 g were used in the experiment. The animals 
were housed at room temperature and fed with standard pellets 
and fresh water ad libitum. Hyperglycemia was induced 
by intraperitoneal administration of a single dose of 186.9 
mg/kg body weight of 10% alloxan-monohydrate. Blood 
glucose level was then measured 48 hours after induction of 
hyperglycemia and diabetic mice were considered to be those 
whose blood sugar level was above 11 mm/L. The mice to be 
induced hyperglycemia were fasted for 8 to 12 hours before 
this experiment was done.

Experimental Design 

For either route of administration (oral or intraperitoneal) 
the experimental animals were put into 8 groups each group 
having five mice. 

Group I - normal control (normal mice administered orally and 
intraperitoneally with 0.1 ml saline). 

Group II - negative control (diabetic mice administered orally 
or intraperitoneally with 0.1 ml saline)

Group IIIa - positive control (reference drug) for the oral 
route (diabetic mice administered orally with 200 mg/kg of 
Glibenclamide). 

Group IIIb - positive control (reference drug) for intraperitoneal 
route (diabetic mice administered intraperitoneally with 1 
insulin units per kilogram). 

Group IV- 25 mg/kg of extract in 0.1 ml saline

Group V- 48.4 mg/kg of extract in 0.1 ml saline

Group VI- 93.5 mg/kg of extract in 0.1 ml saline 

Group VII- 180.9 mg/kg of extract in 0.1 ml saline

Group VIII- 350 mg/kg of extract in 0.1 ml saline

The same design was repeated but the treatment was 
administered intraperitoneally. 

Sample Collection, Blood Glucose, Rate Constant and 
Half-Life Determination

Blood samples were drawn from sterilized mice tail (with 10% 
alcohol). A drop of blood from the tail was squeezed into a 
glucometer for blood sugar determination. This experiment 
was repeated after 2 hours for a period of 10 hours and 
finally after 24 hours. Natural log concentration of plasma 
sugar level for the first four hours against time was plotted 
in order to determine the rate constant (k). Pseudo-first order 
rate constant (k/2.303) was produced by plotted plots. The 
constant was indicated by the point where the straight line 
meets with natural log of plasma glucose concentration axis 
(indicating initial concentration of plasma sugar before drug 
administration) [12,13]. Substituting the rate constant in the 
formula t0.5=0.693/k helped in determining the half-life (t0.5). 
Half-life (t0.5) is the time taken by the drug to reduce blood 
sugar level to half [14]. The dosage to be administered after 
certain duration of time was obtained from the exponential 
decay equation [15].

Phytochemical Screening

Standard procedures were used to establish the presence of 
phytochemicals present in aqueous extract of S. asper such 
as saponins, alkaloids, flavonoids, tannins and total phenols 
[14,15]. 

Statistical Evaluation of the Collected Data

The data was evaluated statistically by use of Statistical 
Package of Social Sciences (SPSS) software. Results were 
expressed as the Mean ± standard deviation (SD) for 5 
mice used per group. ANOVA followed by by Bonferroni-
Holm multiple comparison test were used so as to compare 
the normal control group mean with those of diabetic group 
administered with saline, diabetic group administered with the 
conventionally used drugs, diabetic group administered with 
S.asper at five different dosage (at 25, 48.4, 93.5, 180.9, and 
350 mg/kg). Statistical significant was considered at p≤0.05.

Results
S. asper aqueous extracts yielded a dark green paste of 
concentration 67.5 mg/g dry weight. A dose independent 
decrease in blood sugar level was observed after oral 
administration of S. asper at 25, 48.4, 93.5, 180.9, and 350 
mg/kg as from the second hour. During this hour, percentage 
reduction in blood glucose levels by extract of S. asper at 
25, 48.4, 93.5, 180.9, and 350 mg/kg was 74.9, 67.2, 78.2, 
75.8 and 78.4%, respectively, while glibenclamide-treated 
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animals blood sugar levels was decreased to 78.4% (Figure 
1). The normal levels of blood glucose were not attained by 
all the doses administered at this hour (dρ < 0.05) (Table 1). 
Significant reduction in blood glucose was however shown 
by the doses relative to negative control group (aρ < 0.05) 
(Table 1). 

By the fourth hour the percentage decrease in blood glucose 
level observed from the five doses (25, 48.4, 93.5, 180.9, and 
350 mg/kg) of extract of S. asper was 57.1, 60.9, 61.1, 58.4 
and 57.8%, while glibenclamide-administered diabetic mice 
showed 59.4% blood sugar level decrease. By the sixth hour 
all the extract doses decrease blood sugar level to normal 
(dρ>0.05). The percentage blood glucose reduction at this hour 
was 45.2, 48.4, 45.8, 44.0 and 45.7%, respectively, relative 
to glibenclamide-treated mice whose blood sugar levels 
was lowered to 43.7%. At the sixth hour, the five doses of 
aqueous extracts were as effective as glibenclamide (bρ<0.05) 
especially by the 180.9 mg/kg body dose. Similar trend was 
observed during the 8th hour where the five doses of S. asper 
decreased blood sugar levels to 39.4, 38.2, 37.4, 37.3 and 
37.8%, respectively, compared to glibenclamide-administered 
diabetic mice whose blood sugar levels was lowered to 
35.4% (Figure 1). The mice treated with orally administered 
extracts of S. asper at 25, 48.4, 93.5 and 180.9 mg/kg doses 

had returned to hyperglycemic state at the 24th hour but those 
administered with 350 mg/kg had not (Table 1).

Intraperitoneal administration of aqueous extracts of S. asper 
at 25, 48.4, 93.5, 180.9, and 350 mg/kg in mice showed a 
dose independent decrease in blood sugar level as from the 
second hour. The percentage reduction of plasma sugar levels 
at this hour by the five doses of S. asper (at 25, 48.4, 93.5, 
180.9, and 350 mg/kg) was 72.5, 64.0, 69.3, 72.3 and 70.3%, 
respectively, compared to insulin-administered diabetic mice 
which decreased to 45.4%. At this hour, however normal blood 
sugar levels were not attained by all the doses of the aqueous 
extracts of S. asper (Cρ<0.05) (Table 1). Significant reduction 
in blood sugar level by the doses was however shown relative 
to negative control (Aρ<0.05). 

The percentage blood sugar reduction by the fourth hour from 
the five doses of S. asper aqueous extract was 52.2, 52.9, 54.2, 
53.3 and 53.2%, respectively, compared to insulin-administered 
diabetic mice whose blood sugar levels decreased to 42.0%. 
Normal blood sugar levels were attained in mice by all the 
administered doses by the 6th hour (Cρ>0.05). The percentage 
reduction in blood sugar level from the five doses of aqueous 
extracts of S. asper was 44.8, 44.2, 44.5, 42.8 and 42.6%, 
respectively, relative to insulin-administered mice whose 
blood glucose levels was decreased to 37.2%. Effectiveness of 

Figure 1: Percentage reduction in blood glucose levels after oral administration of the extracts of Sonchus asper in 
diabetic mice.
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the five doses at this hour is comparable to insulin (Bρ < 0.05). 
During the 8th hour, the same trend by five aqueous extracts 
doses of S. asper was observed where blood glucose levels 
was lowered to 38.7, 39.8, 38.9, 36.4 and 36.3%, respectively, 
relative to insulin-administered mice whose plasma glucose 
level decreased to 34.7% (Figure 2).

In the 24th hour, the blood glucose levels in diabetic mice 
administered with aqueous extracts of S. asper at 25, 48.4, 93.5 
and 180.9 mg/kg body weight had returned to the diabetic state 
but those administered with aqueous extracts of S. asper at 350 
mg/kg body weight had not (Table 1). Oral and intraperitoneal 
administration of the aqueous S. asper at all the five doses 
lowered blood glucose in diabetic mice (Table 1).

Values are represented as % means ± SEM (n=5). dρ<0.05 with 
respect to normal control; aρ<0.05 with respect to negative 
control; bρ<0.05 with respect to positive control; eρ<0.05 
with respect to 25 mg/kg; fρ<0.05 with respect to 48.4 mg/kg; 
gρ<0.05 with respect to 93.5 mg/kg; hρ<0.05 with respect to 
180 mg/kg; iρ<0.05 with respect to 350.

Values are represented as % means ± SEM (n=5). Cρ<0.05 with 
respect to normal control; Aρ<0.05 with respect to negative 
control; Bρ<0.05 with respect to positive control; Dρ<0.05 
with respect to 25 mg/kg; Eρ<0.05 with respect to 48.4 mg/kg; 
Fρ<0.05 with respect to 93.5 mg/kg; Gρ<0.05 with respect to 
180 mg/kg; Hρ<0.05 with respect to 350 mg/kg.

Antihyperglycemic effect pharmacokinetics for the first four 
hours of the plant extracts of S. asper at the five tested doses 
is shown in Table 2. Results shows that the pseudo-first order 
rate constants for the orally administered doses of the plant 
extracts of S. asper at 25, 48.4, 93.5, 180.9 and 350 mg/kg body 
weight doses were 0.2801, 0.2482, 0.474, 0.2689 and 0.2745, 

respectively, and their corresponding half-lifes were 2.47, 2.79, 
1.46, 2.58, and 2.52 hours, respectively. The half-life of 48.4 
mg/kg dose is higher while those of the other doses were lower 
than that of glibenclamide. Pseudo-first order rate constants for 
the intraperitoneally administered doses of aqueous extracts of 
S. asper at 25, 48.4, 93.5, 180.9 and 350 mg/kg body weight 
doses were 0.3252, 0.3182, 0.3067, 0.3144 and 0.3154, 
respectively, and their corresponding half-lifes were 2.13, 2.18, 
2.26, 2.20 and 2.20 hours, respectively. The half-lifes of all 
the doses were higher than that of insulin. Orally administered 
aqueous extract rate constant at five doses ranged from 0.2482 
to 0.474 per hour while their accompanying half-lifes ranged 
from 2.79 to 1.46 hours. Intraperitoneal administered extracts 
showed a rate constant range of 0.3067 to 0.3252 per hour 
and their corresponding half-lifes were 2.26 to 2.13 hours. 
Reference drugs rate constant were 0.4348 (for insulin) and 
0.2603 (for glibenclamide) and their accompanying half-lifes 
were 1.59 and 2.66 hours, in the same order.

Quantitative Screening Results of the Phytochemicals 
Present in the Extracts of Sonchus Asper 

The screening results (Table 3) showed that the phytochemicals 
present the extracts of S. asper were phenols, alkaloids, 
tannins, saponins and flavonoids. 

Representation of data was Mean ± SD (Standard Deviation) 
n=3. The phytochemical quantities were expressed as mg/g of 
dry extract

Discussion
S. asper was screened to explore the scientific use of the 
herb in management of diabetes mellitus. Diabetic mice used 
in the study showed increase in blood glucose level of up to 

Treatment Route
Levels of Glucose at Varying Times (mmol/L)

0 hour 2 hour 4 hour 6 hour 8 hour 24 hour

Normal control
IP 5.24 ± 0.05ABDEFGH 5.26 ± 0.06ADEFGH 5.24 ± 0.04ADE 5.24 ± 0.06A 5.28 ± 0.04A 5.30 ± 0.03ADEFG

Oral 5.16 ± 0.04abefgi 5.20 ± 0.04fabeghi 5.18 ± 0.02a 5.22 ± 0.04a 5.20 ± 0.03a 5.22 ± 0.04aefgh

Negative control
IP 15.24 ± 0.78C 16.54 ± 0.84CBDEFGH 17.36 ± 0.78CBDEFGH 18.36 ± 0.90CBDEFGH 19.50 ± 0.82CBDEFGH 21.86 ± 0.75CBDEFGH

Oral 14.94 ± 1.17befghid 16.48 ± 1.45bdefghi 17.58 ± 1.54dbefghi 19.02 ± 1.69dbefghi 20.82 ± 1.81dbefghi 22.86 ± 1.65dbefghi

Positive control 
(insulin) IP 14.46 ± 0.62C 6.56 ± 0.21ADG 6.06 ± 0.19A 5.38 ± 0.07A 5.02 ± 0.07A 7.06 ± 0.09ADE

Positive control 
(glibenclamide) Oral 15.18 ± 1.59d 11.90 ± 1.80d 9.02 ± 1.21a 6.64 ± 0.65a 5.38 ± 0.22a 8.60 ± 0.70de

Extract dose (mg/kg body weight) 
25 IP 15.14 ± 0.77C 10.98 ± 0.74CAB 7.90 ± 0.43CA 6.78 ± 0.36A 5.86 ± 0.33A 9.20 ± 0.45CABH

Oral 15.06 ± 1.06d 11.28 ± 0.55da 8.60 ± 0.49a 6.80 ± 0.18a 5.94 ± 0.29a 9.18 ± 0.61da

48.4 IP 14.74 ± 0.62C 9.44 ± 0.33CA 7.80 ± 0.25CA 6.52 ± 0.21A 5.86 ± 0.14A 9.60 ± 0.49CABH

Oral 14.62 ± 1.08d 9.82 ± 0.94a 8.90 ± 0.67a 7.08 ± 0.38a 5.58 ± .024a 9.88 ± 0.46da

93.5 IP 13.74 ± 059C 9.52 ± 0.44CA 7.44 ± 0.30A 6.12 ± 0.26A 5.34 ± 0.13A 9.00 ± 0.49CAH

Oral 13.42 ± 0.86d 10.50 ± 0.67da 8.20 ± 0.53a 6.14 ± 0.47a 5.02 ± 1.59a 9.30 ± 0.48da

180.9 IP 13.84 ± 0.60C 10.00 ± 0.72CAB 7.38 ± 0.34A 5.92 ± 0.25A 5.04 ± 0.10A 8.92 ± 0.42CAH

Oral 13.56 ± 1.11d 10.28 ± 0.62da 7.92 ± 0.40a 5.96 ± 0.27a 5.06 ± 0.06a 9.04 ± 0.67da

350 IP 13.38 ± 0.60C 9.40 ± 1.05CA 7.12 ± 0.85A 5.70 ± 0.37A 4.86 ± 0.20A 6.54 ± 0.34ADEFG

Oral 13.16 ± 1.14d 10.32 ± 1.11da 7.60 ± 1.03a 6.02 ± 0.52ia 4.96 ± 0.14a 6.64 ± 0.32a

Results are presented as Means ± SD (n=5). Means accompanied by similar upper case letters (Intraperitoneal) and similar lower case letters (oral) in 
the same column are significantly different at ρ≤0.05 by ANOVA and Bonferroni-Holm holm multiple comparison test. 
Value followed by *p<0.05 is considered statistically significant when the mean of the oral group is compared to intraperitoneal group by T-test. 

Table 1: Hypoglycemic effect of aqueous plant extracts of S. asper at five doses on blood glucose levels in mice.
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4.6 times higher (23mM) compared to normal control group 
(5mM). The alloxan treatment leads to an increase in blood 
sugar level because as it destroys the beta cells of pancreas 
through formation of reactive oxygen species. This destruction 
affects insulin synthesis and release making it insufficient and 
unavailable thus inducing type I diabetic state [16,17].

Antidiabetic potential was observed after oral and 
intraperitoneal treatment with the plant extracts of S. asper at 
25, 48.4, 93.5, 180.9 and 350 mg/kg in a dose independent 
response. This indicates that the plant extract contained 
hypoglycemic constituents. Similar blood sugar decreasing 
by other plants have been previously studied and reported by 
other researchers [18]. The antihyperglycemic effect of plants 
extract of S. asper orally or intraperitoneally administered to 
diabetic mice independent of the dose suggests a saturable 
active transport for the uptake of active constituents or may be 
an indicator of maximum antidiabetic effect at the lowest dose 
(25 mg/kg body weight). The return to diabetic state in mice 

Figure 2: Percentage reduction in blood glucose levels after intraperitoneal administration of the extracts of S. asper in 
diabetic mice.

Drug (dose) Route Rate constant 
(hour-1)

Half-life 
(hours)

Insulin IP 0.4348 1.59
Glibenclamide Oral 0.2603 2.66
Extract (mg/kg bw) 

25 IP 0.3252 2.13
Oral 0.2801 2.47

48.4 IP 0.3182 2.18
Oral 0.2482 2.79

93.4 IP 0.3067 2.26
Oral 0.4740 1.46

180.9 IP 0.3144 2.20
Oral 0.2689 2.58

350 IP 0.3154 2.20
Oral 0.2745 2.52

Results are expressed as Means of 5 mice for each time point; 
bw represents body weight.
Table 2: Pharmacokinetics of antihyperglycemic effect for the 
first four hours of the aqueous extracts of S. asper.

Sample Phytochemical Content (mg/g)
Total Phenols Tannins Flavonoids Saponins Alkaloids

Sonchus asper 12.21 ± 0.60 3.43 ± 0.16 1.51 ± 0.04 63.53 ± 1.17   7.30 ± 0.61
Table 3: Quantitative screening results of phytochemicals present in the extract S. asper.
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24 hours after administration with aqueous extract (orally 
and intraperitoneally) is due to decrease of hypoglycemic 
constituents in systemic circulation and is important in 
defining the frequency of dosing. This may be as a result of 
liver metabolism and renal clearance or degradation based on 
the short half-life of the antidiabetic constituents [19]. 

Similar antidiabetic effect has been reported by plants 
studied by other researchers. Water and ethanolic extracts 
of Caesalpinia bonducella showed antidiabetic activity by 
enhancing secretion of insulin in the isolated inslets, when 
administered to type II diabetic [20]. Tribuluks terrestris 
aqueous extract significantly decreased the plasma sugar 
levels in diabetic and normal mice by enhancing the secretion 
of insulin [21]. Diabetic rats administered with Propanone 
extract of Elephantopus scaber, showed a significant decrease 
in blood sugar because the extract improves insulin sensitivity, 
revitalize glucose dependent insulin secretion and enhance 
regeneration of islet of pancreas [22].

Aqueous plant extract administered intraperitoneally at 
25, 48.4, 180.9 and 350 mg/kg in diabetic animals showed 
higher rate constants and shorter half-lifes compared to orally 
administered extract. This is because the intraperitoneal route 
provides the hypoglycemic constituents immediately and 
at high concentration into the blood. In the oral route, the 
active antihyperglycemic constituents’ concentration reduced 
in the systemic circulation because of liver metabolism, 
limited absorption through the gut mucosal epithelial cells 
or the slow transportation of antidiabetic constituents across 
the intestinal wall. When the extract is orally administered 
mucosal cells of the gut absorb the active constituents which 
enter the hepatic portal system, this transports them to the liver 
where metabolism occurs and reduced unmetabolized active 
constituents are released into the systemic circulation [23].

The study demonstrated that various doses of S. asper (25, 
48.4, 93.5, 180.9 and 350 mg/kg) showed antidiabetic effect 
against alloxan-induced diabetic animals. This shows that the 
extract contained the antihyperglcemic constituents. The high 
levels of the antihyperglycemic constituents in the plant could 
be due to the soil composition and the environmental stress at 
the sites where the plant was growing and harvested. Bioactive 
constituents of plants are secondary products produced to help 
them survive the stress induced to them by the environment. 
They are products of inducible genes [24].

The blood sugar decreasing effect of the S. asper extract may 
be associated with phytochemicals such as flavonoids, total 
phenols, alkaloids, saponins, and tannins that have been shown 
to have hypoglycemic activity [25]. As reported by Ghule et 
al. [26], flavonoids have been shown to have insulinomimetic 
effect hence stimulate lipogenesis as well as glucose transport 
in the adipocytes tissues hence decreasing the blood glucose 
level [27]. Flavonoids stimulate transport of glucose in the 
adipocytes and lipogenesis, hence decreasing blood glucose. 
Flavonoid glycosides of Psidium guajava such as strictinin, 
isostrictinin and pedunculagin manage diabetes by improving 
the sensitivity of insulin [22]. Flavonoid fractions from 

Pterocarpus marsupium cause pancreatic beta cell regulation 
[27]. Epicatechin and catechin flavonoids from Pterocarpus 
marsupium have been reported to demonstrate antidiabetic 
properties [27]. 

As demonstrated by Kimura and Suzuki [28] saponin lowers 
blood glucose in normal and diabetic mice. Saponins from 
Entada phaseoloides seeds reduced fasting blood sugar and 
alleviated diabetic state in type II diabetic rats as reported by 
Abdirahman et al. [21]. Acanthopanax senticosus saponins 
which were extracted from leaves when administered into mice 
(100, 200 mg/kg, intraperitoneally) decreased experimental 
hyperglycemia without affecting plasma glucose levels in 
normal mice as reported by Sui et al. [29]. Oral administration 
of Citrullus colocynthis on normalglycemic rabbits at a dose 
of 50 mg/kg demonstrated that a saponin-component reduced 
glycemia after 1, 2, 3 and 6 hour. Graded doses of saponin 
extract (10, 15 and 20 mg/kg) caused a marked hypoglycemic 
effect in diabetic rabbits [30]. The alkaloids have been shown 
to promote islet of pancreas regeneration after beta cells 
destruction this restores insulin production correcting the 
diabetic state [25]. 

Conclusion
Oral and intraperitoneal administration of aqueous extract of 
S. asper at 25, 48.4, 93.5, 180.9 and 350 mg/kg in alloxan 
induced diabetic mice caused significant antidiabetic activity. 
Similar antidiabetic potential was observed for the two routes 
of administration (oral and intraperitoneal) in alloxan-induced 
diabetic mice. The study therefore confirms that of S. asper 
plant extract is suitable in management of diabetes mellitus.

Acknowledgement
The authors are grateful to the staff of the Department of 
Biochemistry and Biotechnology, Kenyatta University, for 
providing the necessary support to carry out the research work 
in successful manner.

References
1.	 American Diabetes Association (2007) Diagnosis and 

classification of diabetes mellitus. Diabetes Care 30: S81-90. 
[View Article] 

2.	 WHO (2006) Definition and Diagnosis of Diabetes Mellitus and 
Intermediate Hyperglycemia. Report of WHO/IDF consultation. 
WHO, Geneva. [View Article]

3.	 Pickup JC, William G (1997) Epidemiology of diabetes mellitus. 
Textbook of Diabetes, Black well, Oxford. 1: 1-3. [View Article]

4.	 Piero NM, Kimuni NS, Ngeranwa NJ, Orinda OG, Njagi MJ, 
et al. (2015) Antidiabetic and Safety of Lantana rhodesiensis in 
Alloxan Induced Diabetic Rats. J Develop Drugs 4: 129. [View 
Article]

5.	 World Health Organisation and International Diabetes Federation 
(2006) Definition and diagnosis of diabetes mellitus and 
intermediate hyperglycaemia. Geneva, WHO. [View Article]

6.	 Patel P, Macerollo A (2010) Diabetes Mellitus: Diagnosis and 
Screening. Am Fam Physician 81: 863-870. [View Article]

7.	 Karau GM, Njagi ENM, Machocho AK, Wangai LN, Kamau PN 

http://care.diabetesjournals.org/content/37/Supplement_1/S81.short
http://www.who.int/diabetes/publications/Definition and diagnosis of diabetes_new.pdf
http://erepository.uonbi.ac.ke/bitstream/handle/11295/92227/Piero_Antidiabetic and safety of lantana rhodesiensis in alloxan induced diabetic rats.pdf?sequence=1
http://erepository.uonbi.ac.ke/bitstream/handle/11295/92227/Piero_Antidiabetic and safety of lantana rhodesiensis in alloxan induced diabetic rats.pdf?sequence=1
https://pdfs.semanticscholar.org/873a/2ae3d3860762cfbe9bdebc642d1551e8eae9.pdf


Kimani LN (2017) Antidiabetic Activity of Aqueous Extract of Sonchus asper Used As Anti-Hyperglycemic Herb in Kenya

J Diab Clin Stud Volume 1(1): 20177

(2012) Hypoglycemic Activity of Aqueous and Ethylacetate Leaf 
And Stem Bark Extracts of Pappea capensis in Alloxan-Induced 
Diabetic BALB/C Mice. British Journal of Pharmacology and 
Toxicology 3: 251-258. [View Article]

8.	 Njagi JM, Piero MN, Ngeranwa JJN, Njagi ENM, Kibiti CM, 
et al. (2012) Assessment of Antidiabetic Potential of Ficus 
Sycomorus on Alloxan-induced Diabetic Mice. International 
Journal of Diabetes Research 1: 47-51. [View Article]

9.	 Pandey VN, Rajagopalan SS, Chowdhary DP (1995) An effective 
Ayurvedic hypoglycemic formulation. Journal of Research in 
Ayurveda Siddha XVI: 1–14. [View Article]

10.	Piero NM, Njagi MJ, Kibiti MC, Ngeranwa JJN, Njagi NM, et 
al. (2012) Herbal management of diabetes mellitus: A rapidly 
expanding research avenue. International Journal of Current 
Pharmaceutical Research 4: 1-4 [View Article]

11.	Amala S (2006) Traditional medicines for the modern time 
antidiabetic plant, CRC Press, 600 Broken Sound Parkway NW. 
pp: 14-20. [View Article]

12.	Szkudelski T (2001) The mechanism of alloxan and streptozotocin 
action in B cells of the rat pancreas. Physiol Res 50: 537-546. 
[View Article]

13.	Lin VW, Cardenas DD (2003) Spinal cord medicine. Demos 
Medical Publishing, LLC 251. [View Article]

14.	John A (1989) 20th Century Words, Cambridge University Press. 
[View Article]

15.	Evans WE, Schentag JJ, Jusko WJ, Harrison H (1992) Applied 
Pharmacokinetics: Principles of Therapeutic Drug Monitoring. 
In: Evans WE, Schentag JJ (eds) 3rd edn. Vancouver: Applied 
Therapeutics. [View Article]

16.	Houghton PJ, Raman A (1998) Laboratory Handbook for the 
Fractionation of Natural extracts. Chapman and Hall 154-187. 
[View Article]

17.	Arika WM, Nyamai DW, Agyirifo DS, Ngugi MP. Njagi ENM 
(2016) In vivo antidiabetic effect of aqueous leaf extract of 
Azardirachta indica (A juss) in alloxan induced diabetic mice. 
Journal of Diabetic Complications and Medicine 1: 2. [View 
Article]

18.	Shaw JE, Sicree RA, Zimmet PZ (2010) Global estimates of the 
prevalence of diabetes for 2010 and 2030. Diabetes Research and 
Clinical Practice 87: 4-14. [View Article]

19.	Mukundi MJ, Piero NM, Mwaniki NEN, Murugi NJ, Daniel 
AS, et al. (2015) Antidiabetic effects of aqueous leaf extracts of 
Acacia nilotica in alloxan induced diabetic mice. Diabetes and 
Metabolism 6: 568. [View Article]

20.	Piero NM, Joan MN, Cromwell KM, Joseph NJ, Wilson NM, 
et al. (2012) Hypoglycemic activity of some Kenyan plants 
traditionally used to manage diabetes mellitus in Eastern Province. 
Journal of Diabetes and Metabolism 2: 8. [View Article]

21.	Abdirahman YA, Juma KK, Mukundi MJ, Gitahi SM, Agyirifo 
DS, et al. (2015) In-vivo antidiabetic activity and safety of 
the aqueous stem bark extract of Kleinia squarrosa. Journal of 
Diabetes and Metabolism 6: 9 [View Article] 

22.	Abdirahman YA, Juma KK, Makori WA, Agyirifo DS, Ngugi 
MP, et al. (2015) Blood glucose lowering effect and safety of the 
aqueous leaf extracts of Zanha africana. Pharmaceutica Analytica 
Acta 6: 9. [View Article]

23.	Giacco F, Michael B (2010) Oxidative stress and diabetic 
complications. Circulation Research 107: 1058-1070. [View 
Article]

24.	Nyamai DW, Arika W, Ogola PE, Njagi ENM, Ngugi MP (2016) 
Medicinally important phytochemicals: An untapped research 
avenue. Journal of Pharmacognosy and Phytochemistry 4: 35-49. 
[View Article]

25.	Elliot M, Chithan K, Theoharis C (2000) The effects of plant 
flavonoids on mammalian cells: implications for inflammation, 
heart disease and cancer. Pharmacological Reviews 52: 673-751. 
[View Article]

26.	Ghule BV, Ghante MH, Saoji AN, Yeole PG (2006) Hypolipidemic 
and antihyperlipidemic effects of Lagenaria siceraria (Mol.) fruit 
extracts. Indian Journal of Experimental Biology 44: 905-909. 
[View Article]

27.	Arika WM, Abdirahman YA, Mawia MM, Wambua KF, Nyamai 
DM, Ogola PE, et al. (2015) Hypoglycemic effect of Lippia 
javanica in alloxan induced diabetic mice. Journal of Diabetes 
and Metabolism, 6: 624. [View Article]

28.	Kimura M, Suzuki J (1985) The pharmacological role of 
ginseng in the blend effect of traditional Chinese medicines 
in hyperglycemia. Advances of Chinese Medicinal Materials 
Research. World Scientific, Singapore. [View Article]

29.	Sui DY, Lu ZZ, Li SH, Cai Y (1994) Hypoglycemic effect of 
saponin isolated from leaves of Acanthopanax senticosus (Rupr. 
Et Maxin) Harms. Chung Kuo Chung Yao Tsa Chih 19: 683-685. 
[View Article]

30.	Abdel-Hassan I, Abdel-Bary J, Tariq S (2000) The hypoglycemic 
and antihyperglycemic effect of Citrullus colocynthis fruit 
aqueous extract in normal and alloxan diabetic rabbits. Journal of 
Ethnopharmacology 71: 325-330. [View Article]

Citation: Kimani LN, Njagi NM, Orinda GO (2017) Antidiabetic Activity of Aqueous Extract of Sonchus asper used as Anti-
Hyperglycemic Herb in Kenya. J Diab Clin Stud 1: 001-007.

Copyright: © 2017 Kimani LN, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source 
are credited.

http://www.airitilibrary.com/Publication/alDetailedMesh?docid=20442467-201210-201507070030-201507070030-251-258
http://article.sapub.org/10.5923.j.diabetes.20120104.01.html
http://erepository.uonbi.ac.ke/bitstream/handle/11295/9736/Herbal Management Of Diabetes Mellitus?sequence=4
https://books.google.co.in/books?hl=en&lr=&id=YOvKBQAAQBAJ&oi=fnd&pg=PP1&dq=Traditional+medicines+for+the+modern+time+antidiabetic+plant,+CRC+Press&ots=XdtwR5ugPB&sig=tZNpIb0mt2F2CWvRV6UDSYwZ7XA#v=onepage&q=Traditional medicines for the modern time antidiabetic plant%2C CRC Press&f=false
https://xa.yimg.com/kq/groups/22859323/1505396349/name/Mech_ALX_STZ_Bcells_rat.pdf
http://trove.nla.gov.au/work/11474880?q&versionId=46508993
https://www.researchgate.net/profile/Wycliffe_Arika/publication/304149733_In_Vivo_Antidiabetic_Effect_of_Aqueous_Leaf_Extract_of_Azardirachta_indica_A_juss_in_Alloxan_Induced_Diabetic_Mice/links/5768009c08aedbc345f79e94.pdf
https://www.researchgate.net/profile/Wycliffe_Arika/publication/304149733_In_Vivo_Antidiabetic_Effect_of_Aqueous_Leaf_Extract_of_Azardirachta_indica_A_juss_in_Alloxan_Induced_Diabetic_Mice/links/5768009c08aedbc345f79e94.pdf
http://www.sciencedirect.com/science/article/pii/S016882270900432X
http://ir-library.ku.ac.ke/handle/123456789/12974
https://www.omicsonline.org/hypoglycemic-activity-of-some-kenyan-plants-traditionally-used-to-manage-diabetes-mellitus-in-eastern-province-2155-6156.1000155.php?aid=2686
http://dx.doi.org/10.4172/2155-6156.1000601
https://www.omicsonline.org/open-access/blood-glucose-lowering-effect-and-safety-of-the-aqueous-leaf-extracts-of-zanha-africana-2153-2435-1000422.php?aid=61224
http://circres.ahajournals.org/content/107/9/1058.short
http://circres.ahajournals.org/content/107/9/1058.short
http://www.rroij.com/open-access/medicinally-important-phytochemicals-an-untapped-research-avenue-.php?aid=67696
https://www.ncbi.nlm.nih.gov/pubmed/11121513
https://www.ncbi.nlm.nih.gov/pubmed/17205712
https://www.omicsonline.org/open-access/hypoglycemic-effect-of-lippia-javanica-in-alloxan-induced-diabetic-mice-2155-6156-1000624.php?aid=63928
http://europepmc.org/abstract/med/7893389
https://www.ncbi.nlm.nih.gov/pubmed/10904181

	Title
	Correspondence to
	Abstract
	List of abbreviations 
	Introduction 
	Plant Materials Collection 
	Preparation of Extract 
	Experimental Animals and Experimental Diabetes Induction 
	Experimental Design  
	Sample Collection, Blood Glucose, Rate Constant and Half-Life Determination 
	Phytochemical Screening 
	Statistical Evaluation of the Collected Data 

	Results
	Quantitative Screening Results of the Phytochemicals Present in the Extracts of Sonchus Asper  

	Discussion
	Conclusion
	Acknowledgement
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	References

