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Abstract: 

Background:  Viola Betonicifolia is a medicinal plant used locally for various ailments, such as inflammatory and painful 

conditions. 

Objectives:  Owing to its traditional uses, pharmaceutical dosage form as Viola Betonicifolia creams (VBC) were 

formulated from its aqueous extract with different concentrations (1, 3 and 10%). Creams were tested for anti-

inflammatory and wound healing activity using paw inflammation edema, neck burning and leg surgical blade cut 

experimental models. Further the VBC was also subjected for in-vitro antibacterial activity. 

Methods: Heated 18 mm metallic coin was used for both induction of edema in the paw and burning of neck of the 

healthy rabbits. Similarly, anesthetized leg was given  a measurable cut with surgical blade for wound healing ac-

tivity. Inflammation, burn and wounds were treated with VBC in the different concentrations. The antibacterial 

effect against Staphylococcusaureus, Bacillus pumilus, Pseudomonas aeruginosa and Escherichia coliwas deter-

mined by Disc diffusion method. 

Results: In comparison with negative control (distilled water treatment), VBC demonstrated significant reduction in 

the inflamed and burned areas of the paw and neck respectively, showing its potential anti-inflammatory effects. In 

addition, the VBC 3% exhibited a moderate antibacterial effect with average inhibition of the bacterial cultures com-

pared to standard clarithromycin.  
Conclusion: Taken together, VBC cream demonstrated considerable anti-inflammatory effect in paw edema and burn, 

wound healing effects on skin. Formulation of cream was stable on accelerated humidity and temperature. Therefore, 

it is suggested to use the formulated form of Viola Betonicifolia for treatment of burns, edema and other types of top-

ical inflammatory disorders.  
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Human beings depend on the natural products for     

treatment of their diseases. 80 % people of the develop-

ing countries depends on the natural drugs derived from 

plants and animals as their primary health care [1].   

The practice of the herbal medicines are increased be-

cause of cultural beliefs and tremendous biomedical ben-

efits and easy availability [2].  

Voila betonicifoliabelongs to the family Violaceace. A 

number of pharmacologic activities have been deter-

mined for this plant and its potential antipyretic, astrin-

gent, diaphoretic, anticancer, febrifuge and purgative 

effects are   determined [3].  
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Voila betonicifoliais also used as anti-epileptic and sed-

ative in nervous disorders. Other uses are the treat-

ment of sinusitis, skin and blood disorders and pharyn-

gitis. Its roots are used for the treatment of kidney 

diseases, pneumonia and bronchitis while its flowers 

are used against lung troubles, cough and colds and 

the leaves are claimed to be effective against boils 

[4].Crude methanolic extract of Voilabetonicifoliawere 

tested in mice for in-vivo prokinetic and laxative study 

[5]. The study demonstrated that methanolic extract 

of Viola betonicifoliashown to be effective in indiges-

tion and constipation.  
 

The pharmacologic activities of Viola species are due 

to the presence of very useful constituents i.e. cyclo-

tides, alkaloids, flavonoids, caffeic acid derivatives, 

salicylic acid derivatives and triterpenoids etc[6]. Sapo-

nins, flavonoids, mucilages, salicylic acid derivatives, 

coumarines and carotenoids active principles are pre-

sent in Violatricolor [6]. Flowers of Viola bifloraare 

used as a astringent, antipyretic, febrifuge, anticancer, 

antiepileptic, and for nervous disorder [7]. Whole plant 

of Viola canescensis used as astringent, demulscent, 

purgative, diaphoretic, antipyretic, anticancer and feb-

rifuge. Ethanol extract of V. mandshuricaexerted anti-

obesity effects in high fat diet induced obese mice [8].  

Transdermal drug delivery system is effective as well 

as safe with good compliance over systemic treat-

ment, as in later case toxicity or adverse effects are 

comparative higher in numbers [9]. Topical dosage 

forms are used locally for prompt effect as compared 

to oral rout which is passed through various portions 

of gastro intestine like stomach acids, first pass effects 

which can alter the chemical structure of the drug and 

ultimately the pharmacological effect of the drug [10]. 

Furthermore, the topical therapeutic drugs are safer 

than systemic use because such type of drugs cause 

gastric bleeding and ulcer. The potential anti-

inflammatory and antinociceptive effects of Voila 

betonicifoliaand related species [11, 12, 13] encouraged 

us to formulate the topical dosage form for the treat-

ment of inflammation, burn and wound. As this plant is 

commonly used in rural areas of Pakistan for the treat-

ment of various painful and inflammatory conditions 

[12], so the present study was aimed to evaluate the 

anti-inflammatory effect of the cream formulated of 

aqueous fraction of Voila betonicifolia. 

 

Methodology 

Chemicals 

Chemicals and bacterial strains used for this study 

were officially donated by Ferozsons Laboratories Lim-

ited, KPK, Pakistan. All the analytical grade chemicals 

and bacterial strains are listed in the Supplementary 

Table 1.  
 

Plant collection and preparation of aqueous extract  

Viola betonicifolia whole plant was collected from the 

Swat (Odigram) Pakistan. The plant material (12 Kg) 

was washed thoroughly with fresh water to remove 

sand and dust .The cleaned plant was stored in venti-

lated room up to dryness. The dry whole plant was 

grinded with grinder and then the course powder was 

subjected for extraction. 

The whole plant material was placed in plastic bucket 

for seven days. Distilled water was put in that pot. The 

material was stirred with cleaned glass stirrer twice 

daily. After seven days that material were filtered 

through muslin cloth into another cleaned container. 

The residue left over the muslin cloth were again 

placed in another pot along with distilled water for ten 

days then this materials were filtered through muslin 

cloth. The filtrate obtained was collected and it was 

placed for dryness. This dried material was the aque-

ous extract of Viola betonicifolia. 
 

Formulation of cream 

Cream was prepared in three different concentrations 

i.e. 1%, 3%, and 10% according to the previously known 

method with some modifications [44]. The crude ex-

tract of the Viola betonicifoliawhole plant was passed 

through the mesh size no 60. Fine powder was ob-

tained. Beaker containing purified water was placed 

on the heating plate. The V. betonicifolia crude extract 

of required quantity was put in the purified water and 

was dissolved in it. This beaker was placed on the heat-

ing plate and the temperature was raised up to 72 °C 

with continuous stirring. Then the cetomacrogole-1000 

and cetostearyl alcohol was put in the heated water 

containing dissolved aqueous crude extract and the 

stirring was continued. Subsequently temperature of 

the mixture was cool down up to 50 °C. In another 

beaker the propylene glycol was taken and Nipasept 

was dissolved in it and was poured in the mixture hav-

ing temperature maintained at 50 °C with stirring. At 

last the paraffin liquid was poured in the mixture with 

stirring and the temperature was cool down to room 
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temperature. A smooth homogenous cream with soft 

consistency was obtained. The color of the cream 

was depend on the concentration of the cream as the 

concentration of crude extract was increased the 

brackishness was also increased. Quantities of ingre-

dients for 1%, 3% and 10% are shown in Supplementary 

Table 2, 3 & 4, respectively. 
 

Animals grouping and drug treatment 

Rabbits were used for this activity. Rabbits of either 

sex were purchased from local market and brought 

to the pharmacology Laboratory for conducting ex-

periments. Animals were screened for any type of 

diseases especially skin disorder. The healthy rabbits 

were allowed free movement in the laboratory. Fresh 

food and water were provided during day and night 

experimental work. A cleaned environment was pro-

vided to the experimental animals. A natural 12/12 

hour dark and light along with a room temperature 

was provided. All the experimental procedures were 

approved by the local animal ethics committee of the 

Faculty of Life Sciences, Department of Pharmacy, 

Abdul Wali Khan University, Mardan, Pakistan 

(Approval number: Awkum/ORIC/05-008). 
 

Animals were categorized for the experimental pur-

pose as follows: 

Group 1: This group was treated with distilled water, 

DW was applied TID. 

Group 2: This group was treated with Cream base. 

Cream base was applied TID. 

Group 3: This group was treated with 1% VBC TID. 

Group 4: This group was treated with 3 % VBC TID. 

Group 5: This group was treated with 10 % VBC TID. 

Group 6: This group was treated with 1% silver sulpha-

diazine cream TID. 
 

Anti-inflammatory activity 

The anti-inflammatory effect of our prepared cream 

was conducted according to reported method with 

modifications [14,15]. Animals were divided in test 

groups as above.  
 

Burn healing effects 

The burn healing effect of our prepared cream was 

conducted according to reported method with slight 

modifications. Hair were removed from the neck with 

sharp scissor of each animal and very carefully shaved 

with surgical blade. The shaved area was locally anes-

thetized with lignocaine gel. Then lignocaine injection 

was used to anesthetize that area again. The neck of 

all selected group were burned with the help of heat-

ed coin of 18 mm diameter. The burned animals were 

treated in different groups as mentioned above. 
 

Paw inflammation or edema 

Hair were cut from the paw with sharp scissor of each 

animal and very carefully shaved with surgical blade. 

The shaved area was locally anesthetized with ligno-

caine gel. Then lignocaine injection was used to anes-

thetize that area again. The paw of all selected group 

were inflamed with the help of heated coin of 18 mm 

diameter. The inflamed animals were treated as men-

tioned in above groups. 

The inflamed area was regularly measured with      

digital Vernier calipers. The percent anti-inflammatory 

effect was calculated with the following formula: 

 

Wound Healing effects  

The hair from the leg area of rabbit was shaved 

with..the help of sharp scissor. Then it was shaved 

with sharp sterile blade. The shaved area was locally 

anesthetized with lignocaine gel. Then lignocaine 

injection was used to anesthetize that area again. A 

cut was given to that shaved area with surgical blade. 

Every cut given was approximately 25 mm in length at 

least. Then all the animals were treated with VBC 3 % 

BID and results were obtained. 

In vitro Study 

Anti-microbial study of VBC 3% by Disc diffusion meth-

od 

Mueller Hinton agar medium is prepared by dissolv-

ing 38 g in 1000 ml of distilled water. It was heated 

gently up to boiling by swirling and dissolving the 

medium completely. Media was sterilized by auto-

claving at 15 psi for 15 minutes. Media was cooled at 

45-50oC. Then it was poured in sterile petri dishes 4 

mm deep [16]. Microbial suspension/Inoculum is pre-

pared[17]. Sterile swab is dipped in tube containing 

microbial suspension diluted to match with 0.5 
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McFarland turbidity standards (roughly equal to 150 

million cells per ml). Swab was streaked on required 

surface of Mueller Hinton agar medium three times to 

make a complete lawn of bacterial suspension under 

the laminar flow hood [18]. It was leaven for 5 minutes 

to adjust inoculum in media at room temperature and 

lid was closed on it under laminar flow hood. After 5 

minutes interval empty discs were placed with the 

help of sterilized forceps aseptically on media. 3 grams 

of VBC 3% was taken and dissolved in 10ml of distilled 

water. This dilution prepared from our 3% VBC was 

poured on that empty discs with the help of micro 

pipette in required quantity. Petri dishes were incubat-

ed for 24 hours at 37oc overnight. It was taken out 

from incubator and zones of inhibition made around 

the discs were measured in terms of diameter (mm) 

with the help of digital Vernier calipers. Then it was 

compared with standard.  

Statistical analysis: 

The data were analyzed, using Graph pad Prism 5. One 

way ANOVA followed by Dunnet test. It was applied to 

find the level of significance. P*<0.05 was consider as 

significant. Other significant values are expressed as 

p** <0.01 and p***<0.001.   

Results: 

Anti-inflammatory effect of VBC on burn-induced in-

flammation 

Cream prepared of different concentration i.e. 1%, 3% 

and 10% was applied on burn area of neck. Burn heal-

ing effect for VBC applied on the burn neck area of 

rabbit in TID dose was recorded for 5 days as shown in 

the Table 1.   

Percent inhibition of inflamed area of neck at day 5  

was measured to be 1.87 for  base treated control 

group compared to the distill water treated group. 

The percent inhibition of inflamed area of neck at final 

day 5 in comparison with DW treated control group 

was 46.53, 95.99 and 84.74 for VBC 1%, 3% and 10% re-

spectively. Burn healing effect of SS 1% cream as posi-

tive control was also determined with percent inhibi-

tion of 97.03. The burn healing effect of VBC 3% and 

10% was found to be effective with good significant 

results (P<0.001). In fact, the strength of VBC 3% was 

found with more positive results. Graphical represen-

tation of percent inhibition of the burn effect of VBC is 

indicated in Figure 1.  
 

Figure 1: Burn healing effect of base, VBC1%, VBC3%, 

VBC10% and SS1% compared to the control group fol-

lowing TID application. 

Anti-Inflammatory effect of VBC on paw edema 

The anti-inflammatory effect of VBC on the inflamed 

paw following its 1%, 3% and 10%, TID application was 

recorded for 5 days as shown in the Table 2.               

The percent anti-inflammatory effect at day 5 of, Base 

treated group, VBC 1%,  VBC 3%,  VBC 10% and SS1%  was 

calculated to be 6.14, 93.18, 97.26, 58.82 and 97.95 

respectively compared to the DW treatment as nega-

tive control group. Anti-inflammatory effect of VBC 1% 

and 3% for TID application was found more effective 

on day 4 and 5. Graphical representation of percent 

anti-inflammatory effect on paw edema of VBC is indi-

cated in Figure 2.         

Figure 2: Anti-inflammatory effect of base, VBC1%, 

VBC3%, VBC10% and SS1% compared to the control 

group following TID application. 
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Table 1: Burn healing effect of VBC by TID application  

 

 

Table 3: Wound healing effect of VBC 3% for TID  

application (Width wise reduction) 

Table 2: Anti-inflammatory effect of VBC by TID  

application 

 

 

Wound Healing Effect of VBC 3% 

Effect of VBC 3% TID (Length wise healing) 

The VBC 3% were applied on the wound on the leg of 

rabbit TID. Length of wound was measured in mm 

with help of digital Vernier caliper three times a day 

for 4 days (Table 43). Data was recorded and meas-

ured statistically. Decrease of length (wound healing 

effect) was very significant (P<0.001) in comparison 

with distilled water and base treatment.  

 

Days DW Base VBC 1% VBC 3% VBC 10% SS1% 

1 
17.88

±1.22 

17.95

±2.43 

17.14 

±2.31 

NS 

16.24 

±2.64NS 

17.80± 

2.42NS 

18.28 

±2.32NS 

2 
17.50

±1.12 

17.45

±2.63 

13.77

±2.31 

NS 

11.65±

2.31 NS 

14.00±2.

43 NS 

6.45 

±2.87*** 

3 
17.30

±1.24 

17.25

±2.37 

11.45

±2.14 

NS 

6.23±2.

54** 

10.00±2.

52 NS 

 

2.12 

±2.47*** 

4 
17.15

±1.42 

16.89

±2.56 

10.10

±2.15 

NS 

2.56±2.

43*** 

6.23±2.6

4** 

 

0.64 

±2.18*** 

5 
16.85

±0.23 

16.55

±2.33 

9.01 

±2.15 

NS 

0.67 

±2.87**

* 

2.35 

±2.21*** 

 

0.50 

±1.62*** 

Days DW Base VBC 3% 

1 
8.16±1.7

6 
8.72±2.67 10.92±3.76** 

2 
7.00±1.6

7 
8.29±2.54 3.99±3.20*** 

3 
6.85±1.4

5 
7.99±2.89 1.79±2.98*** 

4 
6.25±1.8

7 
7.10±2.48 0.95±2.19*** 

Days DW Base 
VBC 

1% 

VBC 

3% 

VBC 

10% 
SS1% 

1 
18.14

±1.25 

18.88 

±2.31 

16.43 

±2.35NS 

15.23 

±2.43
NS 

16.25 

±2.34
NS 

11.54 

±2.37*** 

2 
16.27

±1.37 

16.47 

±2.30 

12.90 

±2.41 
NS 

9.64 

±2.39 
NS 

13.01 

±3.39 
NS 

3.00 

±2.36*** 

3 
15.33

±1.20 

15.30

±2.39 

7.05 

±2.39* 

5.70 

±2.41
** 

11.00 

±2.36 
NS 

1.43 

±2.55*** 

4 
14.93

±1.12 

14.21

±2.30 

3.90 

±3.41** 

2.00 

±2.43
*** 

8.03 

±3.22
* 

0.84 

±1.48*** 

5 
14.67

±1.30 

13.77 

±2.44 

1.00 

±2.32**
* 

0.40 

±2.59
*** 

6.04 

±2.31
** 

0.30 

±1.02*** 
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Percent wound healing effect or percent length wise 

healing of VBC 3% recorded in comparison with distilled 

water was 1.92, 51.31, 84.59 and 94.02 on day 1, 2, 3 and 

4 respectively, graphically represented  in Figure 3. 
 

Figure 3: Percent wound healing effect of VBC 3% rec-

orded for TID application (Length wise reduction). 

 

Effect of VBC 3% TID (Width wise healing) 

Wound healing effect in terms of width wise reduction 

was also recorded thrice daily (Table 3). The decrease 

in width was also with very significant rate (P<0.001). 

The wound healing effect was calculated in compari-

son with distilled water and base. Percent wound heal-

ing effect width wise at morning time was 2.55, 42.94, 

73.22 and 85.05 on 4 consecutive days. It is presented 

graphically in Figure 4. 
 

Figure 4: Percent wound healing effect of VBC 3% rec-

orded for TID application (Width wise reduction) 

Results of antibacterial screening of Viola betonicifoli-

acream 

Dilutions of VBC 3% were tested against various gram 

positive and gram negative bacteria. our results 

showed that VBC has a significant activity against gram 

positive bacteria i.e. Staphylococcus aureus and Bacillus 

Pumilus. Clarithromycin was used as standard, as 

shown in the table5.. In addition VBC 3% showed more 

potent antibacterial effects against Escherichia coli 

compared to that of the standard one. The VBC exhib-

ited a moderate antimicrobial effect and showed an 

average diameter of inhibitory zone (DIZ) i.e. 17mm in 

case of Staphylococcus aureus, Bacillus pumilus and 

Escherichia coli while in case of Pseudomonas aerugino-

sa the average diameter of inhibitory zone (DIZ) was 

8mm. 
 

Table 4: Antimicrobial screening of VBC dilution and 

standard antibiotic clarithromycin. 

 

 

Microorganisms 

Diameter of inhibitory zone 

(DIZ) (mm) 

VBC 3% 

(3mg / 1mL) 

Clarithromycin 

standard disc 

Staphylococcus 

aureus 
17 34 

Bacillus Pumilus 18 31 

Pseudomonas 

aeruginosa 
8 10 

E. Coli 18 12 
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Discussion: 

Inflammation is protective response which involves 

host cells, blood vessels and proteins. It eliminates 

cause of cell injury, remove necrotic cells, tissues and 

start repairing of damaged tissues. 

Inflammation is also initiated because of burn trauma. 
In severe burns, tissues are damaged seriously and 
fluids are lost. Skin provides a vital protection to the 
body. Burns can be caused due to heat, chemicals, 
electricity, sunlight or nuclear radiations [19]. Due to 
burns, inflammatory reaction occurs in that area of 
skin. Edema is formed because of increased microvas-
cular permeability, vasodilation and increased extra-
vascular osmotic activity. Chemical mediators are accu-
mulated in microvasculature of burn area due to direct 
heat effect. Histamine release cause vasodilation and 
increased venous permeability [20].  
Silver compounds are using worldwide for treating 
burns, wounds and ulcers but recent studies shows 
that such compound prolong the wound healing pro-
cess and also have a cytotoxic effect upon the human 
cells. in a study performed by ...et al Silver sulphadia-
zine cream were applied on burns skin of children, and 
there was small percentage of development of  neu-
tropenia and erythematous rashes as a result of hyper-
sensitivity reactions [21]. Violabetonicifolia is locally 
used for treatment of various medical ailment such as 
analgesic, antipyretic, wound healing [3]. The local 
population uses the aqueous extract of this plant for 
the treatment of wounds. Based on its application by 
local community, we subjected the Violabetonicifolia 
for aqueous extraction.  The local application has 
shown the drug is safe and free of systemic toxicity 
and as the plants are the potential source of ample of 
chemical constituents, having different biological ac-
tions, therefore the local application is best to avoid 
the action of all chemicals  [22]. 
For the treatment of inflammatory disorder mostly non
-steroidal anti-inflammatory drugs (NSAIDs) are pre-
scribed. These NSAIDs are notorious for the peptic 
ulcer as their side effect [23]. To avoid such adverse 
reactions, the topical anti-inflammatory is preferred 
over the systematic use.  In the present study, the VBC 
3% cream demonstrated significant anti-inflammatory 
action. The anti-inflammatory action of this plant is 
attributed to its chemical constituents. Viola genius is 
one of the potential sources of anti-inflammatory com-
pounds such as phytosteriods. These phytosteriods 
having potent anti-inflammatory action [12]. The oral 
therapy of burn induced wound and inflammation is 
mostly carried out with sulphonamides which causes 

many adverse effects such as crystulluria and kernicter-
us [24]. These problems decrease patient compliance, 
which leads to failure of therapeutic regimen. To in-
crease patient compliance and success rate of therapy, 
the topical application will be more fruitful. In present 
study, the formulated cream demonstrated significant 
wound healing action. The chemical constituents of 
this extract having antibacterial moieties. Its anti-
inflammatory and burn healing activities are attributed 
to the chemical constituents of this valuable plant. 
Cyclotides are main active principles present in plants 
belong to family Violaceace. The empirical antibacterial 
activity exhibited by this plant is attributed to the pres-
ence of such cyclotides. Cyclotides have the ability to 
rupture the cell lipid membrane.  
Our study proves that VBC 3 % have very significantly 
reduced in treating burn, inflammation and wounds in 
TID applications. Hence VBC 3% can be used best for 
treatment of burns edema and wounds effectively with 
good consumer compliance. VBC 1% was having signifi-
cant anti-inflammatory effect in TID application on paw 
edema. VBC 3% was also checked for wound healing 
effect in TID application in rabbits. It is very interesting 
to note that 1% and 10% cream were less potent as com-
pare to 3% formulation. The reason behind this result 
might be the concentration of anti-inflammatory and 
antibacterial molecules within extract. As plant’s ex-
tract having agonist and antagonist constituents at the 
same time, therefore the action of such extract chang-
ing with increasing or decreasing dose or concentra-
tion. It means that the antibacterial and anti-
inflammatory constitutes are maximum at 3% and that 
particular concentration is decreasing or antagonizing 
at other concentrations. The in-vitro antibacterial re-
sults further potentiated our study. As the extract di-
minished the growth of experimental gram positive 
bacteria therefore the wound or burn induced inflam-
mation was attenuated significantly as compared to 
negative control. 
Other plants belong to this family also gave very useful 
pharmacological activities. V. odorata having signifi-
cant antibacterial [25, 26], anti-hepatotoxic effects [27] 
anti-asthmatic [28] and analgesic potentials. Zadeh et 
al, have formulated syrup from Viola odorata flowers. 
Another specie Viola tricolor also demonstrated signifi-
cant anti-inflammatory, analgesic, anti-bacterial [29] 
and anti-proliferative activities [30]. Piana et al, 2013 
formulated gel from V. tricolor. Which was significant 
anti-inflammatory and anti-nociceptive [31]. More stud-
ies are needed to isolate its useful active principles 
from extract of Viola betonicifolia and its topical formu-
lation for treatment of various skin conditions. 
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Conclusion: 
Viola betonicifoliais locally used for different inflamma-
tory conditions as well as pathogenic problems. The 
formulated cream of aqueous extract (VBC 3%) demon-
strated significant (p<0.001) anti-inflammatory, burn 
healing, and wound healing effects. Its anti-
inflammatory and burn healing activities are attributed 
to the chemical constituents of this valuable plant. 
Cyclotides are main active principles present in plants 
belong to family Violaceace. The empirical antibacterial 
activity exhibited by this plant is attributed to the pres-
ence of such cyclotides. Cyclotides have the ability to 
rupture the cell lipid membrane. More studies are 
needed to isolate its useful active principles from ex-
tract of V. betonicifolia and its topical formulation for 
treatment of various skin conditions.  The present 
study strongly supports the folklore of this valuable 
plant to use in various inflammatory conditions includ-
ing burn inflammation and wound healing. 
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