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Introduction:  Cardiovascular diseases are the 
leading cause of death globally1. Together they 

resulted in 17.3 million deaths (31.5%) in 2013 
up from 12.3 million (25.8%) in 1990. 
According to World Health Organization 
(WHO) more than 80% of the world's 
populations have full trust on herbal medicine 
for their primary healthcare needs. Use of 
traditional medicines in Indian continents 
represents a long history of human interactions 
with the environment. The medicinal value of 
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plants lies in some chemical substances that 
produce a definite physiological action on the 
human body2. 
Hypertension is the most common disease in 
industrialized nations, with prevalence above 20 
percent in the general population. It imparts an 
increased risk of stroke, myocardial infarction, 
heart failure, and renal failure; many clinical 
trials have shown that reductions in blood 
pressure reduce the incidence of stroke and 
myocardial infarction3. 
Andrographis paniculata is used traditionally as 
a remedy against common cold, dysentery, 
cardiovascular disease, fever, tonsillitis, 
diarrhoea, liver diseases, inflammation, herpes 
and so on4. The traditional uses and 
pharmacological aspects of A. paniculata have 
been well-documented in an extensive review 
recently5. A number of active principles are 
reported from the plant, which mainly include 
diterpenoid lactones, flavonoids and 
polyphenols6. However, the prime constituent 
andrographolide has been mainly attributed for 
its therapeutic properties. The diterpenoid 
lactone andrographolide, the principle 
compound found in A. paniculata, is mainly 
concentrated in leaves and can be isolated from 
the crude plant extracts as crystalline solid. The 
whole herb extract is an effective modality for 
therapeutic and preventive purposes due to its 
complex composition and interactions which 
may modulate signal transduction and metabolic 
pathway. Though, available preliminary studies 
indicate its cardioprotective potential in 
myocardial injury, mechanism involve in 
cardioprotection remains obscure7. The effects 
of Andrographis paniculata showed increase of 
the nitric oxide, cyclic guanosine 
monophosphate, and activity of superoxide and 
endothelin. The andrographis paniculata as an 
oxidant to preserve endothelial function; result 
in maintenance of balance of nitric 
oxide/endothelin8. Also Andrographis 
paniculata increase blood clotting time, thus pre 
and post treatment with the extract of this, 

before angioplasty and after surgery 
significantly prevented constriction of blood 
vessels resulting in decreasing risk risk of 
subsequent closing of blood vessels after 
angioplasty procedure.  Beside the benefits on 
the surgery Andrographis paniculata found 
beneficial in myocardial infaction by decreasing 
the damage of heart muscle and activated 
fibrinolysis9. It shows antihypertensive effects 
by relaxing the smooth muscle wall of blood 
vessels consequently resulting in lowering of 
blood pressure.  The cardiovascular activities of 
crude extract of Andrographis paniculata and 
andrographolide elucidated that’s indicate the 
significant change in heart rate through alpha 
adrenoceptors, autonomic ganglion and 
histamine receptors10. 
Acacia arabica is a multipurpose tree widely 
distributed in tropical and subtropical countries. 
It is used by traditional healers for the treatment 
of asthma, cough, flu, dental carries, fever, 
diarrhea, and rheumatism and ophthalmic11. The 
use of methanolic extract of A.acacia reduces 
the arterial blood pressure and provides 
evidence of antihypertensive activities 
independent of muscarinic receptor stimulation. 
An aqeous extract of A.arabica was also 
observed that it have sustained dose-related 
contractile activity on the isolated guinea-pig 
ileum. Intravenous administration of the extract 
produced a dose-related significant elevation of 
blood pressure12.  
Materials and methods: Antihypertensive 
activity 
Deoxycorticosterone (DOCA)-salt 
hypertension: Hypertension is induced by 
adding 1-2 % NaCl to drinking water for 3-6 
months and injecting DOCA (10 mg/kg) 
(Vogel, 2002).  
Age matched Wistar rats of either sex weighing 
180–240 g were employed in the present study. 
The care and the use of these animals were in 
accordance with the guidelines of the CPCSEA 
(committee for the purpose of control and 
supervision of experiments on animals). 
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Experimental protocol was approved by 
Institutional Animal Ethics Committee (IAEC)   
Deoxycorticosterone acetate-induced 
(DOCA–salt) experimental HT: DOCA-
treated rats were developed HT as previously 
reported [21]. In brief, a midline abdominal 
incision was made under anesthesia with a 
ketamine solution and the left kidney was 
removed. After 15 days of surgery, 
administration of DOCA was initiated, twice 
weekly by subcutaneous injection in a 
suspension of 0.2 ml of olive oil and drinking 
water was replaced with 1 % NaCl and 0.2 % 
KCl [22]. Stable HT develops after 4 week of 
DOCA–salt administration. The animals were 
restrained and conditioned for 5 days before 
commencing blood pressure measurements. The 
rat tail was heated with 200 W bulb heat lamp 
for 3–5 min and mean arterial blood pressure 
(MABP) was recorded using noninvasive blood 
pressure measurement technique (NIBP-Biopac-
MP 100; Goleta, CA, USA). At least three 
separate indirect pressures were averaged for 
each animal. The animals having MABP C180 
mmHg were considered as a hypertensive [23]. 
This study consists of seven groups and each 
group comprises of 5–6 rats of either sex. ALK 
and AVE 0991 were dissolved in normal saline 
solution (0.9 %). 
Group I (Sham control): rats were underwent 
sham surgery and were maintained on normal 
drinking water for whole study period. 
Group II (DOCA control):  uninephrectomized 
rats were administered DOCA(20 mg/kg/s.c., 
twice weekly, 4 weeks) and on 5–6 weeks rats 
were maintained on normal drinking water 
without being treated with DOCA. 
Group III [high dose AP (Andrographis 
Paniculata)-treated hypertensive rats]: rats 
were treated with high dose of ALK (50 
mg/kg/i.p.; 9 days) [24], 4-week following 
DOCA administration. 
Group IV [low dose (sub-effective dose) AP-
treated hypertensive rats]: rats were treated 

with low dose ALK (25 mg/kg/i.p.; 9 days), 4-
week following DOCA administration. 
Group V (high dose AP 0991-treated 
hypertensive rats): rats were treated with high 
dose of AVE 0991 (576 lg/kg/i.p.; 9 days) [25], 
4-week following DOCA administration. 
Group VI (low dose AP-0991-treated 
hypertensive rats): rats were treated with low 
dose of AVE 0991(288 lg/kg/i.p.; 9 days), 4-
week following DOCA administration. 
Group VII (low dose AP - low dose AVE 
0991-treated hypertensive rats): rats were 
treated with low dose ALK (25 mg/kg/i.p.; 9 
days) 60 min before treatment with low dose 
AVE-0991 (288 lg/kg/i.p.; 9 days), 4-week 
following DOCA administration.  
Antiglaucoma activity: Alpha-chymotrypsin 
induced glaucoma: Glaucoma will be induced 
in rabbits by intraocular injection of alpha-
chymotrypsin.  
Male New Zealand rabbits weighing about 2 kg 
will be pretreated with 10 mg/kg i.p. 
indomethacin to prevent the otherwise 
immediate onset of inflammation and then 
slightly anesthetized with pentobarbital to 
eliminate any nystagmus. The right eye is 
anesthetized topically with 2% lidocaine. The 
anterior hamber will be cannulated with a 30-
gauge needle attached to a reservoir set at a 
pressure of 25 mm Hg. Then a second cannula, 
32-gauge, is introduced into the anterior 
chamber near the limbus and directed to the 
posterior chamber through the pupil. A sterile 
isotonic saline solution (0.5 ml) containing 150 
units of alpha-chymotrypsin is irrigated through 
the cannula into the posterior chamber. Care 
will be taken to avoid the injection of any 
enzyme into the corneal stroma. Both cannulae 
are then removed without significant loss of 
aqueous humor. The eyes will be examined at 
daily intervals for the first week, then on 
alternate days for the second week, and then 
weekly for the duration of the experiments. 
Intraocular pressure is measured with a 
tonometer adapted for rabbit eyes. Treatment 
with plant phytoconstituents will performed 
before and after surgery (Vogel, 2002). 
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Results and Discussion: Effect of various 
pharmacological interventions on change in 
MABP (Mean Arterial Blood Pressure) in 
deoxycorticosterone acetate (DOCA) treated 
rats: Effects of pharmacological intervention 
interventions on MABP in DOCA was observed 
and found that low dose AP and low dose AEP 
decrease the blood pressure but not reached to 
basal level but at High dose AP, High dose AEP 

and Combination of low dose AP and low dose 
AEP decrease the blood pressure and reached to 
basal level. The interesting fact is that low dose 
combination of AP and AEP in highly effecting 
in decreasing MABP but neither High dose AP 
nor High dose AEP alone was achieved highest 
Decrease in MABP. This result may be due to 
synergism or additive of low dose AP and low 
dose AEP. 

Table 1 Effect of various pharmacological interventions on change in MABP (Mean Arterial Blood 
Pressure) in DOCA- treated rats 

S. No.  Groups Decrease in MABP (mm/Hg) Basal MABP reached 
1 Low dose AP 49 No 
2 Low dose AEP 45 No 
3 High dose AP 78 Yes 
4 High dose AEP 81 Yes 
5 Combination of low dose AP 

and low dose AEP 
82 Yes 

Where AP Is normal extract or Alcholic extract of Andrographis Paniculata, where as AEP is Ether 
extract of Andrographis Paniculata.  
Effect of Hydroalcoholic extracts of 
Andrographis Paniculata and Metformin on 
Serum Glucose Level in STZ - Nicotianamide 
Induced Diabetic Rats. 
Streptozotocin - Nicotianamide induced 
diabetic glaucoma model: Diabetic control rats 
with no drug treatment showed no significant 
change in the fasting serum glucose level after 
7th, 14th and 21st day as compared to 0 day. The 
diabetic rats treated with the EEME (250mg/kg) 
showed a significant (p<0.05) reduction in 
fasting serum glucose level as compared to 0 
day after 7th, 14th and 21st day treatment. The 
fall in serum glucose level was gradual and 

consistent by 247.60±8.18, 229.00±7.84, 
197.40±2.97 after 7th, 14th and 21st day 
treatment, respectively (Table 6). Diabetic rats 
treated with Metformin (10 mg/kg) showed 
consistent fall in serum glucose by 199.60±0.50, 
179.40±2.31 and 152.60±3.40 after 7th, 14th and 
21st day treatment, respectively. The diabetic 
rats treated with the EEME (500mg/kg) showed 
a significant (p<0.01) reduction in fasting serum 
glucose level as compared to 0 day after 7th, 
14th and 21st day treatment. The fall in serum 
glucose level was gradual and consistent by 
215.80±3.26, 190.80±2.49, 163.60±2.31 after 
7th, 14th and 21st day treatment, respectively.

Table 6. The effects of 3 weeks treatment of ethanolic extracts (250 mg/kg & 500 mg/kg) of leaves of 
Andrographis Paniculata and of Metformin (10 mg/kg) on serum glucose level in STZ-Nicotianamide 

induced diabetic rats. 
Groups 0 day 7 day 14 day 21 day 

Normal Control  83.20±0.96  82.20±0.80  82.80±0.58   85.40±0.67  
Diabetic Control  276.20±5.80b 274.40±7.30b  274.40±8.75b  275.00±11.49b 

STZ-Nicotianamide + 
Standard 

214.40±2.80b 199.60±0.50b 179.40±2.31b 152.60±3.40b 

STZ-Nicotianamide 
(EEME 250mg/kg)  

258.20±6.62a   247.60±8.18a        229.00±7.84a  197.40±2.97a    

STZ-Nicotianamide 
(EEME 500 mg/kg) 

240.40±4.20b  
 

215.80±3.26b 

 
190.80±2.49b 

  
163.60±2.31b 

 
All values represent means ±S.D. of the mean (n=6), 
  a = p< 0.05; b = p< 0.01 vs diabetic control group 
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Conclusion: On the basis of above study 
concluded that Andrographis Paniculata has 
potential antihypertensive activity as well as 
glucose lowering activity. It may be used as 
alternate natural source of antihypertensive and 
anti-diabetic agent. 
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