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Background: Wound healing plays a major concern in the field of surgery as it requires uneventful
healing. Management aims towards prevention of infection and to accelerate healing. Acharya Sushruta
has given more emphasis on Vrana (wound) and its chikitsa (treatment). Many antiseptic agents which
prevent infection are widely used but have no role in accelerating the healing process and are cytotoxic,
deleterious to wound healing. In this regard an innovative polyherbomineral formulation Pentabark
Kashaya (PK)was formulated to assess acute dermal toxicity and woundhealing activity.
Objective: To explore the wound healing efficacy of novel Ayurveda Formulation i.e Pentabark Kashaya in
Wistar rats using the excision wound model.
Materials and method: Acute dermal toxicity study was carried out on five female Wistar rats by
following the OECD guideline 434 and signs of toxicity were assessed for the period of 14 days. Wound
healing activitywas assessed on the excision wound model. 18 male Wistar rats were procured for the
study and divided into three groups (n ¼ 6 in each group). The test group was treated with application of
PK, standard group with Povidone iodine solution 5% and control group with distilled water. The pa-
rameters assessed were epithelialization period, wound contraction rate, wound closure day and swab
test for microbial load for the period of 21 days. Statistical analysis was done by using one way ANOVA
and Tukeys HSD to assess changes in between three groups at each time point.
Results: No signs of acute dermal toxicity were seen, which proved that PK is safe for application. Sig-
nificant results were seen in the parameters of wound healing like period of epithelialization and wound
closure day. Percentage of wound contraction rate was increased in test group when compared to other
groups. Histopathology of skin showed marked changes in re-epithelialization, dermal fibroblast, dermal
fibrocytes in test group when compared to control group.
Conclusion: PK is safe for application and it is effective in wound healing.
Clinical Trial Registration No.: Not applicable.
© 2022 The Authors. Published by Elsevier B.V. on behalf of Institute of Transdisciplinary Health Sciences
and Technology and World Ayurveda Foundation. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Wounds are a significant cause of morbidity worldwide and
studies proved that, for every million patients around 10,000
would die due to microbial infections [1]. A “wound” is defined as
the disruption of normal anatomic structures and function [2].
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Studies estimated that 5million patients get affected every year
due to traumatic wounds [3]. Acharya sushruta has given utmost
importance to Vrana (wound) and defines vrana(wound) as one
which does the disruption of shareeradhatu (body tissues), leaves
the vranavastu (scar) after ropana (healing) and remains till the
end of life. He has described the classification of vrana, sadya-
asadyata (prognosis) and its management in detail, which em-
phasizes the importance of wound care [4]. The major aim of the
wound management is prevention of the infection and acceler-
ating the healing process, which is achieved by use of topical
antimicrobial dressing such as povidone iodine, soframycin and
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silver containing products. Numerous antiseptic agents support to
prevent contamination, infection of the wound but have no role in
accelerating the natural healing process [5,6]. There is a necessity
to develop such a preparation possessing Antibacterial, Anti-
inflammatory and wound healing properties. In this regard an
innovative polyherbomineral formulation i.e. Pentabark Kashaya
was formulated by combining the drugs like Panchavalkala
kashaya, Shodhita Kasisa, Tuttha, and Sphatika, so that an effective
wound cleansing and healing agent can be brought into practice.
Panchavalkala Kashaya is having the Vrana Shodhana and Ropana
properties and being frequently used in every specialty of Ayur-
veda [7]. Recent researches proved that Panchavalkala Kashaya is
effective in conditions like vaginitis, leucorrhoea, endometriosis,
infected wounds and also possess anti-inflammatory, analgesic,
antimicrobial and, anticancer activity [8]. The lacuna of using
Kashayais that it should be readily prepared and used immediately
or else it loses its property (both in terms of efficacy and stability)
[9]. It is a need of hour to enhance its efficacy, increase stability
and make readily available compound for the usage so we have
added Shodhita Kasisa, Tuttha, and Sphatika to the Panchavalkala
Kashaya as these drugs possess property of Krimighna, Vrana-
shodhana and Vrnaropana [10,11].

Published research works in relaton to Panchavalkala usage is
available in the form of kashaya, powder and ointment in the
management of wounds, but studies with additions of other herbal
or mineral drugs to panchavalkala are not available [7]. Hence the
present study was planned to prepare a novel formulation by
combining panchavalkala kashaya with other mineral drugs fol-
lowed with dermal toxicity and wound healing efficacy in excision
wound model was undertaken.
2. Materials and methods

The present study was conducted in the Animal house of Shri
B.M.K Ayurveda Mahavidhyalaya, KAHER, Shahapur, Belagavi. This
study was approved by the Animal Ethics Committee of the insti-
tution (IAEC letter number BMK/IAEC/Res No 06/2014 dated on 21st
April 2014).
2.1. Source of raw drugs

Vata (Ficusbengalensis Linn), Udumbara (Ficus racemosa Linn),
Ashwatha (Ficus religiosa Linn), Parish (Thesposia populnea Soland.),
Plaksha (Ficus infectoria Roxb), Kasisa (Ferrous Sulphate (FeS-
O47H2O)), Tuttha (Copper Sulphate (CuSO47H2O)), and Spatika
(Potash Alum (K2SO4Al2SO4)324H2O) were procured from the GMP
certified KLE Ayurved Pharmacy, Belagavi. Authentication and
quality control analysis of all raw drugs were done at AYUSH
approved Drug testing laboratory, KAHER's B.M.K Ayurveda
Mahavidyalaya, Belagavi.
2.2. Preparation of formulation

Ingredients required (Table 1) were taken in quantity as listed in
the table. Panchavalkala (Stem barks of 5 plant) Kashaya (Decoction)
100 ml was prepared as per standard operative procedure [12].
Prepared Kashayawas taken in a steel vessel and it was mixed with
Shodhita Kasisa, Shodhita Tuttha and Shodhita Sphatika as per the
mentioned quantity. Preservatives, Sodium benzoate and Methyl
paraben were added individually and stirred well till they were
completely dissolved and was filtered and stored in a 100ml plastic
bottle.
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2.3. Animals

Experimental animals were procured from Animal House of
KAHER's Shri J.N. Medical College, Belagavi. Animals were accli-
matized to the laboratory conditions for seven days prior to the
start of the study. They were housed in colony cages at an ambient
temperature of 22±3 �C and relative humidity of 30%. Artificial
lighting was arranged with the sequence of 12 hour light and dark,
hygienic conditionwas maintained by replacing the floor bed every
day. Animals were provided with free excess of standard pellet diet
(Amrut feeds, VRK scientists choice Laboratory animals feed, Sai-
durga feeds and foods, Bangalore) and fresh water ad libitum.

2.4. Acute dermal toxicity study [13]

Five female Wistar rats of 150e200 g were selected for the
study. 10% of the total body surface areawas shaved from the dorsal
area of the trunk, 24 hours before the application of the test drug.
The study includes two steps,i.e Sighting and Limit test study to
assess the dermal toxicity.

a. Sighting study: Test drug 2000 mg/kg body weight was applied
to exposed skin of one rat through dropper and it was main-
tained in contact with the skinwith a porous gauze dressing and
non-irritating tape throughout 24 hour exposure period. After
24 hours, the skinwas washed with lukewarmwater and wiped
with gauze. Rat was observed for every hour up to 24 hours for
any signs of toxicity.

b. Limit test study:The test substance 2000 mg/kg body weight
was applied to exposed skin of next four female rats, after
24 hours the skin was washed with lukewarmwater and wiped
with gauze. Observations were done for every 24 hours up to 14
days for any signs of toxicity.
2.5. Excised Wound Healing Activity [14]

Healthy Male Wistar rats weighing between 150 and 200gm
were divided into three groups containing six rats in each group.
Group 1was control group, Group 2was the test group appliedwith
PK and Group 3 was Standard group applied with 5% Povidone
iodine solution.

Creating excision wound: The excised wounds were created in
the animals as per reference of Morton and Malone Excision wound
model. The dorsal fur of the rats was shavedwith an electric clipper.
Under light ether anesthesia, an impression of 2.5 cmwas made on
the dorsal inter scapular region using a circular seal.Full thickness
skin of 2 mm depth and circular area 2.5cm x 2.5 cm was excised
along the impression. The wound was traced on the polythene
sheet and the animals were housed in individual cages.

Assessment of quantity of Kashaya required for application:
Gauze piece weighed about 400 mgwas taken, and with the help of
dropper Kashaya was dropped on the gauze piece. 6 drops were
sufficient for complete soakage of gauze.

Wound Swab collection e Aseptic precautions were followed
by wearing the sterile gloves and samples of wound swab from the
three groups were collected by identifying a small area(1 cm) of
clean viable tissue and the swab was rotated for 5 s while applying
enough pressure. Swab was carefully inserted into a sterile
container and samples were immediately sent for microbial study
[15,16].

Method of Application: The Kashaya was externally applied
over raw surfaces of wound once daily after cleaning the previous
application with the help of gauze piece. The study was conducted
for the duration of 21 days. The assessment of wound closure was



Table 1
Showing ingredients of 100 ml Pentabark Kashaya.

Sl.No Name of Drug Latin Name Part used Quantity

1 Vata Ficus bengalensis Linn Bark 10 gm
2 Udumbara Ficus racemosa Linn Bark 10 gm
3 Ashwatha Ficus religiosa Linn Bark 10 gm
4 Parisha Thesposia populnea Soland. Bark 10 gm
5 Plaksha Ficus infectoriaRoxb Bark 10 gm
6 ShodhitaKasisa Ferrous Sulphate (FeSO47H2O) 1 gma

7 ShodhitaTutta Copper Sulphate (CuSO47H2O) 25 mga

8 ShodhitaSpatika Potash Alum (K2SO4Al2SO4)324H2O) 2.75 mga

9 Sodium benzoate 10 mg
10 Methyl paraben 100 mg

a Note - Selection of quantity of Shodhita Tutta (0.012%), Kasisa (0.5e1%) and Spatika (1e10%) was made on the basis of text book inorganic pharmaceutical Chemistry by
Bently and Indian pharmacopoeia.
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done by charting the raw wound surface area on every alternate
day by transparent paper until complete wound healing.

These wound tracings were retraced on a millimeterscale graph
paper, to determine the wound area. Calculation of Wound
contraction (WC) was done as per following formula [17].
i:e: Percentage of Wound Closure¼ Initial wound size� specific day wound size
Initial Wound size

� 100
Epithelialization period was monitored by noting the number of
days required for Escher to fall away, leaving no rawwound behind.
Average Wound Closure Day was assessed by measurement and
pictogram. The raw surface of the wound comes to the level of skin
with scab on the upper surface was considered as wound closure
day.The total microbial load was evaluated by taking woundswabs
on the 1st, 3rd, and 12th day. Excisional biopsy of healed skin was
sent for histopathological study to assess the quality wound
healing.

Statistical analysis eThe obtained results were stated in the
form of mean ± SD. One way ANOVA and Tukeys HSD test were
used to assess changes in between three groups at each time point.
All p-value< 0.05 was considered to be statistically significant.
3. Results

3.1. Acute dermal toxicity study

Sighting Study - No Mortality, no changes in behavior pattern,
normal food and water intake, normal urine and stool frequency
and no signs of toxicity were observed in experimental animals
throughout the study tim period. No abnormal change in the body
weight was observed and there was a normal increase in the body
weight, i.e. 5-7 grams over 14 days duration.

Limit test Study e Four animals observed in limit test study did
not exhibit any signs of toxicity and there was no mortality, rest of
the parameters were normal throughout the study.
3.2. Excised wound healing activity

1. Wound contraction rate - The percentage of wound contraction
rate in the test group was significant on 4th day (36.03%), 8th day
(83.87%), 12th day (91.60%), and 16th day (97.50%) when
compared to the standard group on 4th day (30.20%), 8th day
(73.78%), 12th day (86.70%), 16th day (92.93%) and control group
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on 4th day (25.03%), 8th day (60.92%), 12th day (80.95%), 16th day
(88.07%) (Table 2, Figs. 1 and 2).

The percentage of wound contraction rate in the test group was
significant from 4th to 8th day (75.17%), 4th to 12th day (87.17%) and
4th to 16th day (96.33%) when compared to the standard group on
4th to 8th day (64.33%), 4th to 12th day (81.00%), 4th to 16th day
(90.33%) and control group on 4th to 8th day (47.90%), 4th to 12th day
(74.67%), 4th to 16th day (84.67%) (Table 2).

2. Epithelialization Time (in days)- Significant results were seen in
test group i.e. p ¼ 0.0006 and Mean ± SD (7.500 ± 1.049) when
compared with control group (12.83 ± 1.329) and standard
group (11.50 ± 1.049) (Table 3).

3. Wound Closure Day (WCD) - Significant results were seen in test
group i.e. (p < 0.0001) and Mean ± SD (5.667 ± 0.8165) when
compared with control (11.17 ± 0.9832) and standard group
(9.000 ± 1.265) (Table 3). Total microbial load of wound: There
was a reduction in total fungal count on 1st day, 3rd day and 12th

day in the test group(14 cfu/ml, 14 cfu/ml, 07 cfu/ml) and
standard group (16 cfu/ml, 12 cfu/ml, 05 cfu/ml) when
compared to control group (13 cfu/ml, 24 cfu/ml, 27 cfu/ml).
Reduction in the total bacterial count was seen on 1st day, 3rd

day and 12th day in the test group (66 cfu/ml, 12 cfu/ml, 11 cfu/
ml) and standard group (58 cfu/ml, 10 cfu/ml, 0 cfu/ml) when
compared to control group (64 cfu/ml, 34 cfu/ml, 30 cfu/ml)
(Table 4).

4. Histopathology of healed skin: The healed skin of animals in all
the three groups was excised (1 � 1cm) and specimens were
collected in formalin solution. Staining of specimens were done
with hematoxylin and eosin reagents. 40� magnified images
were obtained through microscope and readings were analyzed
with the help of Microbiologist. Marked increase in the re-
epithelialization, dermal fibroblast, dermal fibrocytes were
seen in test group when compared to control group (Table 4).

4. Discussion

Wound healing is a natural process, which mainly depends on
tissue regeneration [18]. Wound management always aims to
enhance the wound healing process and reduce the risk factor like



Table 2
Showing Comparison of three groups (Control, Standard and Test)with respect to mean area of wound (cm) and percentage of wound contraction at different time points.

Groups (n ¼ 6 in each) Summary Area of wound(cm) % of Wound contraction

4th 8th 12th 16th 4e8th 4e12th 4e16th 8e12th 8e16th 12e16th

Control Mean 25.03 60.92 80.95 88.07 47.90 74.67 84.67 36.83 64.67 36.33
±S.D 6.415 4.196 4.878 5.000 7.831 6.919 5.785 2.317 3.386 2.254

Test Mean 36.03 83.87 91.60 97.50 75.17 87.17 96.33 56.00 83.50 59.00
±S.D 5.003 1.832 2.156 0.5291 2.787 3.189 0.8165 2.280 3.987 2.280

Standard Mean 30.20 73.78 86.70 92.93 64.33 81.00 90.33 47.33 72.50 45.33
±S.D 3.379 3.974 3.065 2.938 7.474 4.648 3.983 2.803 3.584 2.803

F Value 14.26 48.01 17.15 16.61 24.61 12.84 20.93 11.83 9.146 5.005
P Value 0.0065* <0.0001* 0.0020* 0.0042* 0.0009* 0.0025* 0.0011* 0.0021* 0.0155* 0.0382*

(Note: *p < 0.05 C- control, S-standard, T-test).

Table 3
Showing Comparison of three groups with respect to Epithelialization Time and
Wound closure day.

Groups Summary Epithelialization time(days) Wound closure day

Control Mean ± SD 12.83 ± 1.329 11.17 ± 0.9832
Test Mean ± SD 7.500 ± 1.049 5.667 ± 0.8165
Standard Mean ± SD 11.50 ± 1.049 9.000 ± 1.265
F- value 45.22 36.68
P evalue 0.0006 <0.0001
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infection which directly impacts on the wound healing process.
Researches are carried out in this direction with usage of various
medicinal plants which has wound healing properties [19]. Penta-
bark Kashaya is a poly herbo-mineral new formulation, to ensure its
safety acute dermal toxicity study was carried out prior to the
wound healing effect on experimental animals.
4.1. Acute Dermal Toxicity study

There were no changes related to fur, skin, eyes, salivation, and
central nervous system in all the animals of sighting and limit test
study group till the end of study probable reason may be non-
irritating nature of the drug which was absorbed through the
dermal route but did not show any signs of toxicity. The overall
effect of acute dermal toxicity study was drawn at the end of study
based on all parameters. The drug did not show any dermal toxicity
and is safe for external application.
Table 4
Showing Total microbial load of wound and Histopathology of healed skin.

Total Microbial Load

Sl.no Group Total fungal count
1st day 3rd day

1. Control 13 cfu/ml 24 cfu/m
2. Test 14 cfu/ml 14 cfu/m
3. Standard 16 cfu/ml 12 cfu/m

Histopathology of Healed skin

1. MICROPSCOPY Control group
2. Re-epithelialization e

3. Dermal edema þþ
4. Dermal Congestion þþ
5. Dermal Inflammatory Infiltration þþ
6. Neutrophocytic Infiltration þþ
7. Lymphocytic Infiltration þ
8. Macrophages þ
9. Dermal Granulation Tissue þþ
10. Dermal Fibroblasts þ
11. Dermal Fibrocytes þ
12. Dermal Collagen/Fibrosis þ
13. Overall grade of healing Poor
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4.2. Wound Healing study

Wound healing is a complex multi factorial process that results
in the contraction and closure of the wound and restoration of a
functional barrier [20]. An injured tissue always heals in three
phases which consists of inflammation, proliferation, and remod-
elling [20]. There is an extensive loss of cells and tissues in an
excised wound, and this makes the repair process more compli-
cated [21].

a) Wound contraction: Reduction of the wound size is an
attempt to cover the raw surface area by the activity of myo-
fibroblast which exerts centripetal force on wound margins
thus increasing contractility. It is the process of mobilizing the
healthy skin surrounding the wound to cover the denuded
area [22]. In the present study test drug group showed a sig-
nificant wound contraction rate (p < 0.0065) from the 4th day
(Mean �36.03) itself compared to control (Mean - 25.03) and
standard (Mean - 30.20) group. Panchavalkala kashaya is
proved to possess antimicrobial, anti-inflammatory and
wound healing properties. Panchvalakala contains Tannins,
phytosterols and flavonoids which are proved to possess anti-
inflammatory actions, antioxidant and blood purifying prop-
erties. Phytochemicals of Panchavalkala helps to prevent the
prolongation of the initial phase by reducing infection there by
promotes wound contraction, increases the collagen content
and neoangiogenesis in the later phases (Fig. 1 and Fig. 2) [23].
Shodhita Tutta (CuSO4) is one of the ingredients; it clearly
Total bacterial count
12th day 1st day 3rd day 12th day

l 27 cfu/ml 64 cfu/ml 34 cfu/ml 30 cfu/ml
l 07 cfu/ml 66 cfu/ml 12 cfu/ml 11 cfu/ml
l 05 cfu/ml 58 cfu/ml 10 cfu/ml 08 cfu/ml

Standard Group Test Group
þþþ þþþþ
_ _
þ þ
þ þ
_ _
þ þ
_ _
_ _
þþ þþ
þþ þþþ
þþþ þþþþ
Good Very Good



Fig. 1. Wound of Control group 4th day (19/3/2015) and 16th day (31/3/2015).

Fig. 2. Wound of Standard group 4th day (19/3/2015) and 16th day (31/3/2015).
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Fig. 3. Wound of Test group 4th day (19/3/2015) and 16th day (31/3/2015).
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promotes angiogenic responses in wounds in both in vitro
in vivo models [24]. Several copper-dependent enzymes,
mainly amine oxidases, are known to be increased during
wound healing. These copper-dependent enzymes are
important in the remodeling and healing of the wounds [25].
Sphatika (Potash Alum) possess astringent and hemostatic
properties and helps in the tissue contraction and reduces
inflammation there by enhances wound healing [26]. Shodhi-
takasisa is known to possess krimighna (Antimicrobial) and
vranaghna (wound healing) properties [27]. Recent researches
showed similarwound contraction rate of polyherbal fractions
of Clinacanthus nutans and Elephanto pusscaber when
compared to PK [28]. A study conducted on polyherbal
formulation showed similar results on excisionwound healing
model [17,29,30]. This emphasizes that, the test drug has
started showing the wound healing effect from the initial day
of the wound.

b) Epithelialization time: Test group (Mean - 7.5) showed
significant reduction (p < 0.05) in the epithelialization time
compared to standard (Mean - 11.50) and control group
(Mean - 12.83) (Fig. 1 and Fig. 2). Aqueous extract of Ash-
watha (Ficus religiosa), Vata (Ficus benghalensis) Udumbar
(Ficus racemosa), Parisha (Thespesia populnea) showed high
rate of wound contraction, decrease in the period of
epithelialization by collagen synthesis, high skin breaking
strength in excision and incision wound models [29,31e33].
Previous researches on excision wound model using Laghu
panchamula extract showed epithelialization time of 8.5 day
but PK has showed at 7.5 days [34]. A study conducted on
wound healing with roots of Ficus racemosa L. and other
studies has showed similar results [29,35,36].
6

c) Wound infection: Infection of the wound is the major
factor which hinders the normal healing process of wounds.
Infection in the wound is due to the presence of necrotic
tissue and disruption of protective barrier to microorgan-
isms. Swab test performed on 1st day (14 cfu/ml), 3rd day
(14 cfu/ml) and 12th day (7 cfu/ml) to see the microbial load
of the wound showed progressive decrease in total bacterial
load and total fungal count compared to control group (13
cfu/ml, 24 cfu/ml, 27 cfu/ml). This may be due to the anti-
bacterial activity of the PK which forms the protective
barrier on thewound [37]. PK showed progressive reduction
in the microbial load with time, during the course of
treatment, indicating the efficacy of the formulation in
reducing the microbial load and thus controlling infection,
facilitating wound healing [23]. Aqueous extract of Pan-
chavalkala is known to possess antimicrobial activity thus
reducing discharge, malodour and slough in the wound
[23]. PK has shown antibacterial activity against selected
gram positive and gram-negative bacteria like Staphylo-
coccus aureus at the concentration of 50 mg/ml in disc
diffusion method and MIC 0.8 mg/ml, E. coli 25 mg/ml in disc
diffusion method and MIC 3.12 mg/ml and Pseudomonas
aeruginosa 25 mg/ml in disc diffusion method and MIC 50
mg/ml [37]. Tuttha (Copper sulfate) has antibacterial activity
against multi drug resistant bacteria [38].

d) Wound closure day: Test group (Mean e 5.667) showed a
significant reduction (p < 0.0001) in the wound closure day
compared to standard (Mean e 9.0) and the control group
(Mean e 11.17). Wound closure is a combination of wound
contraction, mediated by myo fibroblasts, and re-
epithelialization, which is caused by the penetration of the



Fig. 4. Histopathology of healed skin of Control, Standard and Test group (1/4/2015).
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new epithelium into the granulation tissue [39]. Promotion of
collagen synthesis by fibroblast, neoangiogenesis, increases
amount of granulation tissue is due to presence of saponins,
alkaloids, tannins in the panchavalakala which speeds up the
regeneration process [23]. Recent studies on the Jatyadi taila
application on the excision wound model showed wound
healing on 9th day, but PK showed on the 8th day from post
wounding [40] (see Fig. 3).
4.3. Histopathology of skin

A marked increase in the re-epithelialization dermal fibroblast,
dermal fibrocytes was seen in test group (Fig. 4) when compared to
control group which shows that the drug has promoted collagen
synthesis, neoangiogenesis and matrix modelling. The dermal
collagen/fibrosis were increased in test group when compared to
the standard and a control group which shows the minimal scar
tissue formation.

Similar study conducted on wound healing activity showed the
improvement of dermal collagen, neoangiogenesis and re epithelial-
ization which was assessed by histopathology of skin [17,19]. PK
contains panchavalkala which contains Tannins, Alkaloids, Sapo-
nins, Glycosides, Flavonoids, Phytosterols, which possesses anti-
microbial, antioxidant, antiseptic, anti-inflammatory, wound
purifying, healing, astringent properties [23]. Tuttha, sphatika and
kasisa are known to possess astringent, angiogenic, antimicrobial,
haemostatic and wound healing activities [24e27]. Thus PK helped
in all stages of wound healing like inflammatory, epithelialization,
angiogenesis, granulation tissue formation and collagen deposition.

5. Conclusion

Pentabark Kashaya did not exhibit any signs of dermal toxicity on
topical application. PK showed a significant improvement in the
assessment parameters like wound contraction rate, epithelializa-
tion time, wound infection, wound closure day and histo-
pathological changes. The study proves that Pentabark Kashaya is
safe for application, effective inwound healing and readily available
compound for the wound healing.
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