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ABSTRACT 

 Various  extract of leaves of Hyptis suaveolens (Linn) poit (Family: Lamiaceae) was 

assessed for its anti-inflammatory activity by invitro methods. Invitro anti-inflammatory activity 

was evaluated using albumin denaturation assay,  membrane stabilization.  Ibuprofen, Aspirin were  

used as standard drugs. The present study involves determination of anti-inflammatory activity of 

Hyptis suaveolens by Inhibition of albumin denaturation,  Membrane stabilization activity. Hyptis 

suaveolens ethanol extract at a concentration range of 300μg/ml protects the heat induced protein 

denaturation  Hypotonicity induced haemolysis was significantly inhibited by ethanolic extract of 

Hyptis suaveolens, when compared to aqueous , chloroform, ether, acetone extracts.. The results 

obtained in the present study indicate that ethanol extracts of Hyptis suaveolens can be a potential 

source of anti-inflammatory agents. 

Key words: Hyptis suaveolens (L.) poit, Invitro Anti inflammatory activity, HRBC 

membrane stabilization method. Inhibition of Albumin Denaturation method, Wound healing 

activity.   
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INTRODUCTION 

 Natural products are a source of synthetic and traditional herbal medicine and are still the 
primary health care system (Blanks et al., 1998). The presence of various life sustaining 
constituents in plants made scientists to investigate these plants for their uses in treating certain 
infective diseases and management of chronic wounds. 
           Inflammation is a complex process, which is frequently associated with pain and 
involves occurrences such as: the increase of vascular permeability, increase of protein 
denaturation and membrane alteration. When cells in the body are damaged by microbes, 
physical agents or chemical agents, the injury is in the form stress. Inflammation of tissue is 
due to response to stress. It is a defensive response that is characterized by redness, pain, heat, 
and swelling and loss of function in the injured area. Loss of function occurs depends on the 
site and extent of injury. Since inflammation is one of the body’s nonspecific internal systems 
of defense, the response of a tissue to an accidental cut is similar to the response that results 
from other types of tissue damage, caused by burns due to heat, radiation, bacterial or viral 
invasion (Tortara et al., 1993). 
          The plant, Hyptis suaveolens (L) Poit commonly known as Wilayati tulsi belongs to the 
family Lamiaceae and is an ethno botanically important medicinal plant. The plant has been 
considered as an obnoxious weed, distributed throughout the tropics and subtropics. Almost all 
parts of this plant are being used in traditional medicine to treat various diseases. The leaves of 
H. suaveolens have been utilized as a stimulant, carminative, sudorific, galactogogue and as a 
cure for parasitic cutaneous diseases(The Wealth of India,1964). Crude leaf extract is also used 
as a relief to colic and stomachache. Leaves and twigs are considered to be antispasmodic and 
used in antirheumatic and antisuporific baths, an antiinflammatory, antifertility 
agents(Kirtikar,1991), and also applied as an antiseptic in burns, wounds, and various skin 
complaints. The decoction of the roots is highly valued as appetizer and is reported to contain 
urosolic acid, a natural HIV-integrase inhibitor.(Chatterjee et al.,1997). Fumes of the dried 
leaves are also used to repel mosquitoes and control insect pests of stored grains. Though there 
is no scientific evidence to support the wound healing effect of Hyptis suaveolens, tribal men 
continue to use the plant in the wound. The objective of this investigation was to ascertain the 
scientific basis for  the use of this plant in the treatment of  wound, using different wound 
models 
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MATERIALS AND METHODS 

Plant material 
 The leavesof Hyptis suaveolens, were collected in fresh condition from Kannukudi, 
Thanjavur (DT), Tamilnadu, India.. Further identified by Dr.S.John britto, The Director, The 
Rapinet herbarium St.Joseph’s college, Thiruchirapalli and a voucher specimens were deposited 
in the Rapinet herbarium of St.Joseph’s College, Thiruchirapalli (Voucher number K G 001/ 
2013). The plant was dried under shade then ground in to a uniform powder using a blender and 
stored in polythene bags at room temperature 

Preparation of extracts 
 The plant powder was loaded in to soxhlet extractor and subjected to extraction with 
various solvents. After extraction, the solvents were distilled off and the extracts were concentrated 
on water bath to a dry residue and kept in a desiccator. 
Assessment of Invitro Anti inflammatory activity 
   HRBC membrane stabilization method 
The HRBC membrane stabilization has been used as a method to study the anti inflammatory 
activity (Gandhidasan et al., 1991). Blood was collected from healthy volunteers who had not 
taken any NSAIDs for 2 weeks prior to the experiment. The collected blood was mixed with equal 
volume of sterilized Alsever solution (2% dextrose, 0.8% sodium citrate, 0.05% citric acid and 
0.42% sodium chloride in water). The blood was centrifuged at 3000 rpm and packed cells washed 
with iso saline (0.85%, pH 7.2) and a 10% v/v suspension was made with iso saline. The assay 
mixer contains the plant extracts , 1ml phosphate buffer (0.155 m, pH 7.4), 2ml of hypo saline 
(0.36%) and 0.5ml of HRBC suspension. Ibuprofen was used as the reference drug. Instead of 
hyposaline, 2ml of distilled water was used in the control. All the assay mixtures were incubated 
at 37ºC for 30min and centrifuged. The  haemoglobin content in the supernatant solution was 
estimated using spectrophotometer at 560nm. The percentage haemolysis was calculated by 
assuming the haemolysis produced in the presence of distilled water as 100%. The percentage of 
HRBC membrane stabilization or protection was calculated by using the formula, 
 
                           100 – Optical density of drug treated sample     × 100 

% protection  =          Optical density of control   

Inhibition of albumin denaturation 
 The anti-inflammatory activity of Enicostemma axillare was studied by using inhibition of 
albumin denaturation technique which was studied according to Mizushima et al [10] and Sakat et 
al [11] followed with minor modifications. The reaction mixture was consists of test extracts and 
1% aqueous solution of bovine albumin fraction, pH of the reaction mixture was adjusted using 
small amount of 1N HCl. The sample extracts were incubated at 37ºC for 20 min and then heated 
to 51ºC for 20 min, after cooling the samples the turbidity was measured at 660nm.( UVVisible 
Spectrophotometer Model 371, Elico India Ltd) The experiment was performed in triplicate. The 
Percentage inhibition of protein denaturation was calculated as follows: Percentage inhibition = 
(Abs Control –Abs Sample) X 100/ Abs control 
 
RESULTS AND DISCUSSION  
Anti-inflammatory activity of plant drug was evaluated by invitro methods such as 
Inhibition of albumin denaturation , HRBC membrane stabilization method. Percentage 
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of protection by the plant drug was compared with standards Ibuprofen, Aspirin. The 
results were recorded in table 1 and figure 1. 
 
 Inhibition of albumin denaturation 
 Protein Denaturation is a process in which proteins lose their tertiary structure and 
secondary structure by application of external stress or compound, such as strong acid or base, a 
concentrated inorganic salt, an organic solvent or heat. Most biological proteins lose their 
biological function when denatured. Denaturation of proteins is a well documented cause of 
inflammation. As part of the investigation on the mechanism of the anti-inflammation activity, 
ability of plant extract to inhibit protein denaturation was studied. It was effective in inhibiting 
heat induced albumin denaturation. Maximum inhibition of 57% was observed in ethanol extract. 
Aspirin, a standard anti-inflammation drug showed the maximum inhibition 68% . 
 

Membrane stabilization 
 
 Membrane stabilization The HRBC membrane stabilization has been used as a method to 
study the invitro anti inflammatory activity because the erythrocyte membrane is analogous to the 
lysosomal membrane (Gandhidasan et al.,1991; Shenoy et al.,2010)and its stabilization implies 
that the extract may well stabilize lysosomal membranes. Stabilization of lysosomal membrane is 
important in limiting the inflammatory response by preventing the release of lysosomal  
constituents of activated neutrophil, such as bacterial enzymes and proteases, which causes further 
tissue  inflammation and damage upon extra cellular release. The lysosomal  ezymes released 
during inflammation produce a various disorders. The extra cellular activity of these enzymes are 
said to be related to acute or chronic inflammation. The non steroidal drugs act either by inhibiting 
these  lysosomal enzymes or by stabilizing the lysosomal  membrane (Rajendran et al.,2008) 
 The results showed that ethanolic extract of Hyptis suaveolens protect the erythrocyte 
membrane against lysis induced by hypotonic solution when compared to other extracts. Ibuprofen 
(100μg/ml) offered a significant protection against the damaging effect of hypotonic solution. At 
the concentration of 300μg/ml, EEHSL showed maximum of 48% protection, whereas, Ibuprofen 
(100μg/ml) showed 53% of  inhibition of RBC haemolysis when compared with control. 

Table 1:  Anti inflammatory activity of  Various extracts of Hyptis suaveolens leaf 

 
Particulars 

                                                          Percentage of  protection 
 
                                       Plant extracts         Standard drugs 

Aqueous Ethanol Methanol Diethyl 
ether 

Chloroform Ibuprofen Aspirin 

HRBC 
Membrane 
stabilization 

42.00 
± 

0.57 

47.50 
± 

0.28 

45.50 
± 

0.28 

44.50 
± 

0.28 

45.50 
± 

0.28 

53.50 
± 

0.28 

- 

Inhibition of 
Albumin 
Denaturation 

27.00 
± 

0.57 

57.35 
± 

0.32 

31.35 
± 

0.32 

40.68 
± 

0.34 

42.84 
± 

0.61 

- 67.30 
± 

0.65 
     Results were expressed as mean ± S.E.M, n = 3 
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Figure 1: Anti-inflammatory  activity of plant extracts 

 

CONCLUSION 
 In the present study, results indicate that the ethanol extracts of Hyptis suaveolens possess 
anti-inflammatory properties. These activities may be due to the strong occurrence of polyphenolic 
compounds such as alkaloids, flavonoids, tannins, steroids, and phenols, The extract fractions 
serve as free radical inhibitors or scavenger or acting possibly as primary oxidants and inhibited  
denaturation,  and stabilized the Red Blood Cells membrane.  Purification of each bioactive 
compound is necessary and this purified form of the compound can be used which may show 
increased activity. This study gives on idea that the compound of the plant Hyptis suaveolens can 
be used as lead compound for designing a potent anti-inflammatory drug which can be used for 
treatment of various diseases such as  cancer, neurological disorder, aging and inflammation. 
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