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Introduction:-

The hydroalcoholic extract of leaves of Ajuga bracteosa (Ratpatiya) at
the rate of 10 mg/100 gm body weight was tested as antidiabetic for
hypoglycemic activity in alloxan induced diabetic chicks. Alloxan was
used to induce diabetes mellitus in chicks and the blood glucose level
were estimated by using commercial kit (Span Biotech, Surat, India).
After the confirmation of diabetes in chicks, hydroalcoholic extract of
leaves of Ajuga bracteosa was administered orally to the diabetic
chicks for 30 days daily. The present investigation revealed that a
significant reduction of blood glucose levels was observed in diabetic
chicks treated with leaves of Ajuga bracteosa as an antidiabetic
therapy, although the blood glucose level was observed higher in
diabetic control chicks (p<0.05). However, a high significant value of
blood glucose level was found in diabetic control chicks as compared to
normal control chicks. Hence, our study shows that the hydroalcoholic
extract of leaves of Ajuga bracteosa has the antidiabetic potency which
reduces the blood glucose level in diabetic chicks.
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Diabetes mellitus is a group of metabolic diseases characterized by high blood glucose level (World Health
Organization, 2014). It results due to the lack of insulin secretion or reduced sensitivity of the tissue to the insulin.
Diabetesis recognized as the world’s fastest growing chronic condition. The presence of diabetes mellitus confers
increased the risk of many devastating complications such as cardiovascular diseases, peripheral vascular diseases
(Bajaj and Madan, 1995), complications such as coronary artery diseases, stroke, neuropathy, renal failure,
retinopathy amputations and blindness (Nathan, 1996). Diabetes mellitus is one of the leading causes of death in
humans and animals. Treatment for diabetes mellitus includes insulin and oral administration of hypoglycemic drugs
such as sulfonylureas and biguanides (Tiwari and Madhusudana, 2002).

However, none of these medications is ideal due to toxic side effects and in some cases diminution of response after
prolonged use (Dixit and Joshi, 1985). The main disadvantages of the currently available drugs are that they have to
be given throughout the life and produce side effects (Eshrat and Abroma, 2003). Although several medicinal plants
have gained importance for the treatment of diabetes mellitus, many remain to be scientifically investigated (Punitha
et. al., 2006). Many plants reported useful for the treatment of diabetes mellitus in ayurvedic system of medicine
have been tested for hypoglycemic activity in experimental animals (Chopra et. al., 1985).
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Ajuga bracteosa is an important Himalayan medicinal plant which belongs to the family Lamiaceae and is
commonly known as “Bungle” in English, “Ratpatiya” in Hindi and “Jan-i-adam” in Kashmiri. It is a perennial erect
or ascending hairy herb, often prostrate with oblanceolate or sub-spathulate leaves and grows up to 5-50 cm tall. It is
distributed in subtropical and temperate regions from Kashmir to Bhutan, Pakistan, Afghanistan, China, Malaysia,
western Himalayas, plains of Punjab and upper gangetic plains of India (Khare, 2007) at an altitude of 1300 m. In
India, it abounds in western Himalaya at an altitude of 1300 m (Chandel and Bagai, 2010). It is found along
roadsides, open slopes and rock cervices up to 1500 m above mean sea level (Chauhan, 1999; Upadhyay et. al.,
2011).

A large variety of compounds have so far been isolated from Ajuga bracteosa including essential oils, phenolic
compounds, flavonoids and tannins. Main components present in essential oil of leaves are limonene, a-humulene,
B-myrcene, elemol, camphene, B-caryophellene, a-phellendrene (Vohra et. al, 2011). Different neo-clerodane
diterpenoids were isolated from different species of Ajuga (Arfan et. al., 1996; Coll et. al., 2007; Coll and Tandron,
2008; Castor et. al., 2011).

Ajuga bracteosa has important biological activities and acts against different types of diseases. Ajuga bracteosa is
used in the treatment of fever, bronchitis, pneumonia, agues, diarrhea, jaundice, rheumatism, gout, palsy and
amenorrhoea (Kartikar and Basu, 1918; Manjunath, 1948; Chopra et. al., 1986; Manandhar, 2002; Sharma et. al.,
2004, Islam et. al., 2006). It is also used for the treatment of burns boils and syphilis (Johnson, 1999; Sharma et. al.,
2004). Ajuga bracteosa contains fiber and antioxidants which play a very important role in controlling diabetes and
hypertension (Ziyyat et. al., 1997; Jouad et. al., 2001; El-Hilaly et. al., 2003; Eddouks et. al., 2007; Pawar et. al.,
2011).

However, the aim of present study is to check the antidiabetic potency of the hydroalcoholic extract of leaves of
Ajuga bracteosa in the form of hypoglycemic value in Alloxan induced diabetic chicks.

Methods:-

Whole plant of Ajuga bracteosa was collected from the local areas of Lohaghat of Champawat District
(Uttarakhand). The leaves were shed dried and coarsely powdered. 500 gm powder of shade dried leaves of the plant
were mixed with hydroalcoholic solvent containing 80% of water and 20% of alcohol, hot extraction of this mixture
was carried out by Soxhlet Apparatus. The extract thus obtained was further freeze dried before use.

Healthy Domestic chicks — Croiler chabra (Gallus gallus domesticus), approximately 2-3 weeks old weighing 100 £
20 gm of either sex, were selected for the study. Selected all chicks were maintained and acclimatized according to
the laboratory conditions of the animal house in the department. The animals were housed in battery cages under
laboratory conditions at existing room temperature and relative humidity. They were offered commercial food
(Starter, Grower and Finisher) purchased from the market (Godrej Company) and tap water ad libitum. The
experimental studies on animal had the prior approval from the Institutional Animal Ethics Committee (IAEC),
Department of Pharmaceutical Science, Bhimtal, Kumaun University, Nainital and the member secretary, CPCSEA,
Ministry of Environment, Forest and Climate Change, Government of India.

The selected chicks were divided into three groups (A, B and C) randomly, each containing at least 6 chicks. Chicks
of group A and B were administered to sub-lethal dose of Alloxan monohydrate (12 mg/100 gm body weight) by
intraperitoneally for the induction of diabetes for 7 days daily. The diabetes was confirmed in chicks by estimating
blood glucose level by Folin and Wu method (1920) using a commercial Kit (Span Biotech, Surat, India). After
confirmation of diabetes, chicks of group A were treated as diabetic control and chicks of group B were
administered with hydroalcoholic extract of leaves of Ajuga bracteosa (10 mg/100 gm body weight) orally for 30
days daily. Chicks of group C were administered with saline only to serve as purely control for 30 days.

Group A: Diabetic control (Administered with alloxan - 12 mg/100 gm body weight).

Group B: Diabetic chicks treated with hydroalcoholic extract of leaves of Ajuga bracteosa (10 mg/100 gm body
weight) 30 days daily.

Group C: Normal control, which receive saline only.
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After 30 days of scheduled treatment all the chicks were starved for 10-12 hours and then were sacrificed by light
ether anesthesia in morning hours. Blood was collected through cardiac puncture and blood glucose level was
measured by Folin and Wu method (1920) using a commercial kit supplied by Span Biotech (Surat, India).

Statistical analyses:-

Values are expressed as mean + S.E. (n= 3). Statistical significance was determined by one way analysis of variance
(ANOVA) followed by Dunnet’s t test. P<0.05 were considered statistically significant when compared with
diabetic control.

Results:-

Plants are important source of potentially useful structures for the development of new chemotherapeutic agents.
The first step towards this goal is physical evaluation of the powered leaves and next is the in vitro anti-diabetic
assay. Present work has detected the antidiabetic potency on hypoglycemic activity in alloxan induced diabetic
chicks. Hydroalcoholic extract of leaves of Ajuga bracteosa decrease the blood glucose level in diabetic chicks.
However, it was found high in diabetic control chicks induced by alloxan.

In experimental protocol diabetes was induced by alloxan in laboratory chicks for a limited period. In these chicks
hypoglycemic activity was found high and treated as diabetic chicks. When a group of these chicks was
administered with hydroalcoholic extract of leaves of Ajuga bracteosa to check the antidiabetic potency against
hypoglycemic activity, the blood glucose level or hypoglycemic activity become reduced in comparison to diabetic
control chicks. This hypoglycemic activity was found nearest to normal control chicks. Therefore, our result shows
that the Ajuga bracteosa has the potency to protect the diabetes. However, a lot of scientific community has needed
to work in this direction. (Table 1).

Table 1:-Antidiabetic potency of leaves of Ajuga bracteosa on hypoglycemic effect in alloxan induced diabetic
chicks.

Group Treatment Blood glucose level (mg/dl)
A Diabetic control 303.7+3.48*
B Diabetic + Ajuga bracteosa 287 £ 1,53 **
C Normal control 2719+1.2
1. Results are expressed as mean = S.E. (n= 3).
2. * Significantly different (p<0.05) when compared with saline treated control chicks.
3. **Significantly different (p<0.05) when compared with diabetic control chicks.
4. Analysis of variance (ANOVA) were significant among all these groups (29.36, p<0.05).

From the result it may be concluded that the hydroalcoholic extract of Ajuga bracteosa leaves have the potent
hypoglycemic effect in alloxan induced diabetic chicks.
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Figure 1:- Antidiabetic effect of leaves of Ajuga bracteosa on hypoglycemic activity in Alloxan induced diabetic
chicks.

Discussion:-

Alloxan (B-cytotoxin chemical) induces diabetes in a wide variety of animals including chicks, damages the insulin
secreting B-cells. In the present study, antidiabetic activity of leaves of Ajuga bracteosa was evaluated in the form of
hypoglycemic activity in Alloxan induced diabetic chicks. The present result reveals that blood glucose level was
reduced in diabetic control chicks treated with hydroalcoholic extract of leaves of Ajuga bracteosa in comparison to
diabetic control chicks. Blood glucose level was depressed by % (p<0.05) in alloxan induced diabetic chicks after
treatment which was comparable to the normal saline feed chicks (Table 1). This may be due to the activation of the
existing pancreatic cells in diabetic chicks by the hydroalcoholic extract.

The aim of the present study is an attempt to investigate out the phytochemical and ethnopharmacological
application of Ajuga bracteosa wall benth, to treat diabetes mellitus in domestic chicks (Gallus gallus domesticus).
In North, Ajuga plants are used to treat diabetes and hypertension (Ziyyat et. al., 1997; Jouad et. al., 2001; Bnouham
et. al., 2002; El-Hilaly and Lyoussi, 2002; Eddouks et. al., 2002; El-Hilaly et. al., 2003; Tahraoui et. al., 2006;
Eddouks et. al., 2007), as a panacea (cure-all) (Hassar, 1999), specifically for gastrointestinal disorders (Baytop,
1984; Bellakhdar et. al., 1991). Diabetes mellitus is a chronic disorder caused by partial or complete insulin
deficiency which produces inadequate glucose control and leads to acute and chronic complications. Diabetes
mellitus is considered as one of the five leading cause of death in the world (Vats et. al., 2004).

Alloxan (2, 4, 5, 6-tetraoxypyrimidine; 2, 4, 5, 6-pyrimidinetetron) is an oxygenated pyrimidine derivative (Lenzen,
2008). Alloxan is a toxic glucose analogue, when administered to rats and many other species which selectively
destroys insulin producing B-cells in the pancreas resulting in insulin dependent diabetes mellitus (Alloxan Diabetes)
with characteristics similar to type 1 diabetes in humans (Lenzen, 2008). Present result shows that alloxan induced
diabetes in group A in comparison to normal control chicks. This followed by group B in which Ajugabracteosa is
used as an antidiabetic therapy and gradually decreases the hypoglycemic activity in these chicks.

The study reveals that the hydroalcoholic extract of leaves of Ajuga bracteosa exhibited significant
antihyperglycemic activity in alloxan induced diabetic chicks. Fasting blood glucose level in alloxan induced
diabetic chicks is an important basal parameter for monitoring diabetes (Maiti et. al., 2005). The significant decrease
in the level of level of fasting blood glucose in diabetic chicks treated with the hydroalcoholic extract of leaves of
Ajuga bracteosa may be by the stimulation of the residual pancreatic mechanism, probably by increasing peripheral
utilization of glucose. These results support the study conducted by the Erah et. al. (1996).
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The herb contains comparatively larger amounts of chromium (leaves 25 mg and roots 20 mg per 100 g) which may
be correlated to its use as remedy for diabetes as per Ahmed et. al., Chromium is another essential mineral that
human require in trace amounts. It is an important component of many body building strategies to and in the
development of lean muscle mass, as well as in the treatment of diabetes and for weight loss. Chromium increases
the metabolism of proteins, fats and carbohydrates. Significantly, it enhances the efficiency of insulin to regulate
blood sugar levels (Anderson et. al., 1983; Bunker et. al., 1985; Sealy and Laragh, 1995).

The antihyperglycemic activity of the hydroalcoholic extract of leaves of Ajuga bracteosa was due to the
regeneration of pancreatic cells that were partially destroyed by alloxan and potentiation of langerhans (Suba et. al.,
2004). The hydroalcoholic extract of leaves of Ajuga bracteosa may increase secretion of insulin from fB-cells of
pancreas and results in of this increased secretion of insulin stimulate fatty acid biosynthesis and also the
incorporation of fatty acids into triglycerides in the liver and adipose tissue (Best and Taylor, 1989).
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