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ABSTRACT: 

Herbal plants are indigenous and gradually eroded by the modernization to allopathic drugs.  Due to the scarcity 

in knowledge about growth, population, species variety, etc. Treatment and conversion of plant extract in useful 

medicine has declined .But the conventional medicine has many side effects like ulcers, necrosis, nausea, 

fatigue, skin allergy, and kidney failure, etc .In order to reduce these side effects the natural drugs or 

compounds are brought to limelight. Momordica cymbalaria is a plant with many therapeutic properties like 

anti inflammatory, anti diabetic, anti ulcerative, aborficeint, hepato protective, cardio protective, antiulcer, 

neuroprotective ,anticancer , antidiarhoeal .It also exhibit effective anti-bacterial as well as cytotoxic potential. 

Momordica cymbalaria fruit aqueous extract showed 13.9% and fruit Ethanolic extract showed 81.32% 

respectively. So the results revealed that the Ethanolic compound showed significant anti inflammation 

M.cymbalaria could be considered as a good plant based anti inflammatory drug. Repeated dose administration 

with M.cymbalaria aqueous and Ethanolic extract has progressively showed to reduce the level of glucose level 

contingent on time over a period of 3 weeks when compared to standard. 

KEY WORDS: Inflammation, Wound healing, Momordica cymbalaria, NSAID, Carrageenan, standard, 
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INTRODUCTION: 

Natural products gain more attention nowadays due to their compatibility with mankind with regard to safety, 

economy and feasibility. For aeons, Plant extracts were a source of therapy   and are still valuable today as 

healthcare strategy for about 85 percent of the population [1] and act as a reservoir for drug research, with 80 % 

of all synthetic compounds emanating from it [2, 3] Globally more than 75-85% of the people and folk 

medicine are known to use medicinal plants predominantly in Asia and Africa. This manifold assertion in plant 

drug medical compounds which is growing at 7-15% rate despite the advances in modern medicine [4]. The 

plant Momordica cymbalaria is originating in tropical regions of India and South East Asia .It is a monecious 

trailing plant with large turnip shaped tuberous rootstock. The plant has also been named Luffa tuberosa (Roxb.) 

or Momordica tuberosa (Roxb)Locally the fruit is known as Karisikayi in kanada ,athalakkai in Tamil, 

kattupaval in Malayalam and in marathi  known as kuduhunchi. 
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Momordica is a genus of about 60 species of annual or perennial climbers, herbaceous or rarely small shrubs, 

and native to tropical and subtropical Africa, Asia, and Australia, and belonging to the Cucurbitaceae family 

[5]. Recently, this plant has been reported for the presence of bioactive metabolites through GC-MS analysis, 

potent compound from Momordica cymbalaria can be used as an agonist for PPAR-γ [6].  Cucurbitane type 

triterpenoids, phenolics, glycosides, and a variety of peptides, including Momordica anti-HIV protein. M. 

cymbalaria has shown significant prophylactic and therapeutic effects on diabetic neuropathy in that it improves 

myelination and restores neuronal integrity. [7]. Inflammation is a multifaceted biological response shown by 

living tissues to the injury. It is an inbuilt body defense mechanism evoked by disease causing organisms, 

ecological factors, ischemia, immunological reactions, biological factors and free radicals. [8]. Inflammation 

may also happen in response to processes such as tissue injury, cell death, cancer, ischemia and degeneration 

[9]. Numerous inflammatory mediators are synthesized and secreted during inflammatory responses of different 

types. Inflammatory substances are usually divided to two main categories: pro- and anti-inflammatory 

mediators. Some mediators such as interleukin (IL)-12 possess both pro- and anti-inflammatory properties [10].  

Presently for the management of pain and inflammatory conditions the drugs used are either narcotics e.g. 

opioids or non-narcotics e.g. salicylates and corticosteroids. E.g. hydrocortisone. All of these drugs are highly 

potent, not suitable for prolonged use and possess many adverse effects. The most widely used drugs throughout 

the world for inflammation include the non-steroidal anti -inflammatory drugs, but they are associated with 

undesirable side effects on gastric mucosa, kidney, bronchus and cardiovascular system [11]and have limited 

use [12]. For many years, salicylate-containing plants were applied therapeutically and lead to the production of 

a major anti-inflammatory drug - Aspirin. Aspirin, an agent with anti-inflammatory activity, is derived from 

natural sources, and is used extensively in current clinical practice. Many other aspirin like drugs are now 

available including the non-steroid anti-inflammatory drugs (NSAIDs) [13]. 

According to WHO, 80% of the world population rely on pharmacologically active molecules for new drug 

discovery. It is vital that new efforts are required to develop cheaper and secure analgesic and anti inflammatory 

drugs. 

Wound healing is an interaction of complex cascade of cellular and bio chemical actions healing to the 

restoration of structural and functional integrity with regain of strength of injured tissues [14].  Several factors 

delay  reduce the wound healing process including bacterial infection, necrotic tissue, & interference with blood 

supply, lymphatic blockage & diabetes mellitus, generally if the above factors could be altered by any agent, an 

increased healing rate could be achieved [15].  According to [16] it is a dynamic process that is characterized by 

the occurrence of three independent histopathological stages: inflammation, cell proliferation, and repair and 

tissue remodeling. 

During the process of wound healing, the cells release growth factors that influence all stages, so that care for 

the lesion involves using antibiotics and anti inflammatory agents, which do not always avoid unwanted side 

effects and toxicity [17] this becomes a problem in course of time, especially for diabetic patients whose 

wounds heal slowly. Large numbers of cell types—including neutrophils, macrophages, lymphocytes, 

keratinocytes, fibroblasts, and endothelial cells—are involved in this process. Single or multiple factors may 

play a role in any one or more individual phases, contributing to the overall outcome of the healing process 

[18]. 

. Some of these plants have been screened scientifically for the evaluation of their wound healing activity in 

different pharmacological models and patients, but the potential of most remains unexplored [19]. 

Wound healing processes consist of integrated cellular and biochemical cascades leading to reestablishment of 

structural and functional integrity of the damaged tissue [20]. Various growth factors such as transforming 

growth factor beta (TGF-𝛽), platelet activation factor (PAF), epidermal growth factor (EGF), and platelet-

derived growth factors (PDGF) seem to be necessary for the initiation and promotion of wound healing [21]. 

Various treatment options (analgesics, antibiotics, and nonsteroidal anti-inflammatory drugs) are available for 

the wound management but majority of these therapies produces numerous unwanted side effects [22]. In recent 

years, several studies have been carried out on herbal drugs to explicate their potential in wound management 

and these natural remedies proved their effectiveness as an alternative treatment to available synthetic drugs for 

the treatment of wound [23]. Many natural herbs have been pharmacologically reported possessing potent 

wound healing activity 
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MATERIALS AND METHODS: 

The aqueous and Ethanolic extracts were prepared by using double distilled water and absolute ethanol as 

solvents by soxhlet extraction process. The unripe fruits of Momordica cymbalaria were shade dried and 

powdered before extraction. 

DRUGS AND REAGENTS: 

Anti inflammatory activity: 

Diclofenac sodium (Standard for anti-inflammatory) SD fine grade and the solvents methanol of SD fine grade 

were used in this anti inflammation activity. 

EXPERIMENTAL ANIMALS: 

Adult Wistar albino rats of either sex weighing between 150 and 180 gm were used.  The selected animals were 

housed under standard environmental conditions (temperature of 22±10° C) in a 12 hours light- dark cycle.  The 

animals were fed on standard laboratory animal diet (Amruth animal feed company, Sangli, Maharashtra) and 

the animals were fasted overnight before the experiment   

GROUPING: 

The volume of paw of each animal was determined before giving any drug. Animals are divided into four 

groups each consisting of four animals. 

 Group I served as control which received normal saline [1ml/Kg, (p.o)],  

Group II received standard drug Diclofenac sodium [10 mg/Kg (p.o)],  

Group III received Aqueous extract 400mg/kg p.o. and  

Group IV received Ethanolic extract 400mg/kg p.o.   

METHOD OF TESTING: 

Acute inflammation was produced by sub plantar injection of 0.1 ml of 1% suspension of carrageenan in normal 

saline, in the right hind paw of the albino rats.  One hour after oral administration of the drugs, the paw edema 

was measured with the aid of a standard plethysmometer (Inco, Chennai) at 1, 2, 3 and 4 hours after the 

injection of carrageenan.  The difference between the readings at time 0 minutes and the different time intervals 

was taken as the thickness of edema volumes were given in table I.  Percentage inhibition of paw edema was 

calculated by comparing the control for each dose at different hours as given below. 

Percentage inhibition= Control OD – (Sample OD / ControLOD)* 100 

 

Wound healing activity: 

REAGENTS AND DRUGS: 

Ointment Formulation (British pharmacopoeia, 1993) 

A control ointment base was formulated without any drug content. Creams were formulated by using 10% 

extract (10 gm of sample I and Sample II was incorporated in 100gm of cream base). The standard drug for 

screening wound healing activity is Povidone iodine ointment (5%w/w) which was bought commercially for 

wound healing activity 

 

EXPERIMENTAL ANIMALS: 

Albino rats (150-250gm) of either sex were procured from animal house used for the present study. The Albino 

rats were divided into four groups of six rats. Group I rats were treated with simple ointment base (control). 

Group II rats were treated with a reference standard Povidone iodine ointment. Group III and IV rats were 

treated with 10% aqueous and Ethanolic ointment respectively 

GROUPING: 

The animals were divided into the following four groups of six animals each (both male and female) and were 

treated as given below:- 

Group I - Normal control group received petroleum jelly  

Group II - Standard group received Povidone iodine ointment  
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Group III - Drug treated group received 10% w/w of aqueous extract 

Group IV - Drug treated group received 10% w/w of Ethanolic extract 

METHOD OF TESTING: 

The excision wound healing activity was studied by the method described by Luisa A DiPietro., (2003) [24]. 

The skin area on the dorsal thoracic region of the mice was removed by using a suitable depilatory (Anne 

French hair removing cream) one day prior to the experiment. Alcohol (70%) was used as antiseptic for the 

shaved region before making the wound. The animals were anesthetized with anesthetic ether. Full thickness 

surgical wounds with diameters of 5mm, 1 cm away from the backbone were made using 5mm biopsy punch. 

The epidermal, dermal, hypo-dermal and panniculus carnosus layers were removed completely. After All mice 

were randomly marked using a non-toxic color. The drugs were topically applied daily until the formation of 

complete epithelial layer, starting from the first day of wound excision. All the animals were monitored daily 

and observed for any wound fluid, evidence of infection and any other abnormalities. The diameters of the 

wound were measured immediately by using vernier caliper. 

The wound closure was measured at regular intervals of time to see the percentage of wound closure and 

epithelialization time that indicates the formation of new epithelial tissue to cover the wound. The percentage of 

wound contraction was determined using the following formula:  

Percentage of wound contraction = Initial day wound size – Specific day wound size × 100  

                                                                               Initial day wound size. 

Incision wound model  

Animals were anaesthetized and Para vertebral incisions (2.5-3.0 cm long) were made through the entire length 

of skin. After the incision was made, the parted skin was kept together and stitched with nylon thread at 0.5 cm 

apart with curved needle. The two test formulations, cream base and povidone iodine ointment were applied on 

wound once daily for 7 day. The sutures were removed on day 8 and wound tensile strength was measured on 

day 10 by using constant water flow technique. 

 Constant water flow technique: 

            On the 10th day the animals was secured to the operation table, under light ether anaesthesia. A line was 

drawn on normal skin on either side of wound, 3 mm away from the wound line. Two Allis forceps were firmly 

applied on the lines facing each other. On one side the forceps was hooked firmly to metal rod fixed to the 

operation table. The other forceps was connected to a leak-proof graduated polythene container through a string 

running over a pulley. The polythene container was connected to water reservoir placed at suitable height 

through a rubber tube kept occluded with a pinchcock. To measure wound tensile strength, the tube was 

released to allow a constant and continuous flow of water from the reservoir in to the polythene container. As 

the weight gradually increases, it acts as a pulling force to disrupt the wound. As soon as the gapping of the 

wound was observed, the rubber tube was clamped and the polythene container was weighed. 

 

RESULTS: 

Anti inflammation activity of  aqueous and Ethanolic extracts of Momordica cymbalaria  fruits on carrageenan  

induced paw edema in albino rats are given in the table 1 and figure 1 .The capacity of the test compound 

M.cymabalaria was evaluated at concentration of  400mg/kg .Edema was reduced by Momordica cymbalaria 

fruit in a time dependent manner .Due to carrageenan administration in all animals swelling reached 1 hr and 

the swelling was aggregated in the control animal until 4th hr while in treated animal the swelling gradually 

subsided as the treatment time increased. The swelling was constantly reduced during the 4th hour in the treated 

rats. Momordica cymbalaria fruit aqueous extract showed 13.9% and fruit Ethanolic extract showed 81.32% 

respectively. So the results revealed that the Ethanolic compound showed significant anti inflammation against 

the control group and the aqueous compound showed less significant result when compared to the control.  And 

this effect is because of active principles of phytochemicals. In excision wound analysis the contraction of 

wound progress identically with providing iodine ointment and in wound treated with formulation of aqueous 

and Ethanolic extract of Momordica cymbalaraia in the four groups healing was observed on the 16 th day and 

the test group consisting of the aqueous and Ethanolic extract were found to exemplenary and exhibited 85.73 

% and 89.39% in comparison to standard with 90.06% healing in excision wound in the table 2. The tensile 

strength of group I control was about 121.69±0.33 gm and the standard showed 128.52±0.30 gm while the 
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aqueous extract of Momordica cymbalaria showed 114.20±3.09 and the Ethanolic extract showed 122±4.05 gm 

with 10% concentration respectively. The surface application of drug is an efficient therapy in destroying the 

microbial population due to the drug applicable nature at the infected wound site which can enhance wound 

healing even in diabetic patients 

DISCUSSION: 

Anti-inflammatory activity is important for wound-healing procedure. In this phenomenon, immune responsive 

compounds cytokines and interleukins are produced by keratinocytes, B lymphocytes, T lymphocytes and 

macrophages [25]. The anti-inflammatory activity of the leaf extract of M. dioica was tested by using 

carrageenan-induced paw edema. The results illustrated an enhanced antioxidant power of wild species 

comparable with a commercial variety. The major bioactive compounds of phenolic acids and flavonoids such 

as gallic acid, chlorogenic acid, caffeic acid, ferulic acid, ellagic acid, catechin, rutin, and quercetin could be 

correlated with the anti inflammatory activity Momordica species contains higher anti-inflammatory activities 

than a commercial variety does, hence tested as drug inflammation-related pathological processes[26] 

The plant has the potential of wound healing ability and preferred due to its wide spread ability, non toxicity.  

Absence of side effects and effectiveness as crude preparations.  The virulence or pathogenecity of the microbe, 

amount of inoculums and post immune response ate the major factors during the infection stage [27]. The 

Momordica is known to prevent the infraction and stress along with uric acid .Myofilamental alterations and 

myofibrillar degeneration is reported in ISO treated rats [28].  Cardiac sections showed infiltration of 

inflammatory cells and continuity in muscle fiber when treated with the M.cymbalaria extract against 

myocardial necrotic damage. All these new approach will replace synthetic drugs with eco friendly natural 

substance with less to no side effects [29].   These extracts of medicinal plants can be used as whole but in case 

of conventional drugs only the active ingredients is separated and used. 

 

CONCLUSION: 

In anti-inflammatory activity the Momordica cymbalaria fruit aqueous extract showed 13.9% and fruit 

Ethanolic extract showed 81.32% respectively. So the results revealed that the Ethanolic compound showed 

significant anti inflammation against the control group and the aqueous compound showed less significant result 

when compared to the control.  

The plant has the potential of wound healing ability and preferred due to its wide spread ability, non toxicity.  

Absence of side effects and effectiveness as crude preparations .M.cymbalaria showed potential Wound healing 

effect. The aqueous and Ethanolic extract were found to exemplenary and exhibited wound healing activity in 

comparison to standard in excision wound. Both the extract showed activity less than the control so the extract 

of this particular plant can be used in negligible amount in wound healing. 

 

Statistical Analysis 

Table 1.Effect of aqueous and Ethanolic extract on carrageenan induced rat paw edema  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

D r u g 

T r e a t m e n t 

D o s e 

m g / k g 

 

                       Mean changes in paw edema ± SEM 

                                   %  e d e ma  i nh i b i t i o n 

1  h o u r 2  h o u r s 

 

3  h o u r s 

 

4  h o u r s 

C o n t r o l 

S a l i n e 

1  m l / k g 0 . 3 5 ± 0 . 0 1 0 . 8 4 ± 0 . 0 0 1 . 2 6 ± 0 . 0 0 1 . 2 9 ± 0 . 0 1 

S t a n d a r d 

Diclofenac Sodium 

1 0 m g / k g 0 . 2 0 ± 0 . 0 0 

( 4 2 . 8 5 % ) 

0 . 2 8 ± 0 . 0 1 

( 6 6 . 6 % ) 

0 . 2 5 ± 0 . 0 2 

( 8 0 . 1 5 % ) 

0 . 2 3 ± 0 . 0 0 

( 8 2 . 1 7 % ) 

Aqueous extract 4 0 0 m g / k g 0 . 3 2 ± 0 . 0 2 

( 8 . 5 7 % ) 

0 . 5 9 ± 0 . 0 1 

( 2 9 . 7 6 % ) 

1 . 0 2 ± 0 . 0 1 

( 1 9 . 0 4 % ) 

1 . 1 1 ± 0 . 0 1 

( 1 3 . 9 % ) 

 

Ethanolic extract 4 0 0 m g / k g 0 . 3 3 ± 0 . 0 2 

( 5 . 7 1 % ) 

0 . 2 8 ± 0 . 0 1 

( 6 6 . 6 6 % ) 

0 . 2 6 ± 0 . 0 1 

( 7 9 . 3 6 % ) 

0 . 2 4 ± 0 . 0 1 

( 8 1 . 3 9 % ) 
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Table 2. Effect of Topical Application of Aqueous  and Ethanolic  on Excision Wound Model (wound area mm2) 

Treatment % wound contraction in excision wound model 

0 day 8th day 16th day 

Group I 

Control (simple ointment) 

 

521.02±3.15 316.55±3.30 

( 39.24) 

119.55±3.23 

(77.05) 

Group II 

Standard 

 

523.47±2.42 218.09±2.00 

(58.33) 

49.17±0.75 

(90.06) 

Group III 

Sample I 10% 

(Aqueous extract) 

 

603.62±2.57 

 

425.32±4.13 

(29.53) 

101.82±1.43 

(85.73) 

Group IV 

Sample II 10% 

(Ethanol extract) 

613.6±2.07 

 

313.57±2.44 

(48.89) 

65.10±0.84 

(89.39) 

Values are the mean ±SEM, values showing percentage closure of original excision wound area.  

 

 
Table -3 Effect of Topical Application of Aqueous extract and Ethanolic extract on Incision Wound Model 

Treatment  Tensile strength  (gm) 

Group I 

Control (simple ointment) 

 

121.69±0.33 

Group II 

Standard 

 

128.52±0.30 

Group III 

Aqueous extract  10% 

114.20±3.09 

Group IV 

Ethanolic extract  10% 

122±4.05 

 

 

Figure : 1 
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Figure : 2 

 

 
Figure: 3 
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