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‘Bhallatakadi Ghrita’ (BG), comprising the plant extracts of Semecarpus anacardium L., Argemone mexicana
L., Cocculus hirsutus L., and Woodfordia fruticosa K. ‘Murcchana samskara’ of ghee before any ‘ghrita-paka’
preparation evidenced the maximum acceptability for topical application. The current study dealt with
the effect of the ‘Murcchana’ process on the therapeutic efficacy of BG. In the first step, ‘Murcchita’ ghee
was prepared as per reference texts and then developed the ‘Murcchita Bhallatakadi Ghrita’ (M-BG),
which was further assessed for wound healing activity using incision and excision wound animal models.
‘Murcchana samskara’ altered the wound healing ability of M-BG (100% wound contraction on 15th post

K ds:
PZ{%?H;] wounding day with 13.50 + 0.22 days complete re-epithelization time and 562.33 + 7.37 g breaking
Ghrita strength). The presence of antioxidants, polyphenols, flavonoids, and fatty acids (known for their po-

tential wound healing properties) in M-BG could accelerate the wound contraction rate (P < 0.001). The

present investigation has corroborated the Ayurvedic/traditional attribute of ‘Murcchana samskara’ to

augment the medicinal properties of the BG.

© 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/).
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comprising cow ghee, treated with medicinal plants either as fresh
or in the form of decoctions [2]. Cow ghee possesses regenerative
properties, and therefore it is generally used to treat wounds in
Ayurveda. Wound healing involves an orderly advancement of the
events to resume the tensile strength by re-establishing the
integrity of damaged tissues. In Ayurveda, many ghrita formulations
are reported for wound management [2,3].

1. Introduction

A polyherbal formulations (herbs in combination) demonstrate
better therapeutic effects with reduced untoward effects and
increased palatability [1]. The ‘Ghrita’ is an Ayurvedic preparation

Abbreviations: BG, Bhallatakadi Ghrita; M-BG, Murcchita Bhallatakadi Ghrita;
WBS, Wound Breaking Strength; PI, Povidone lodine; CPCSEA, Committee for the
Purpose of Control and Supervision of Experiments on Animals; OECD, Organisation
for Economic Co-operation and Development; ANOVA, Analysis of Variance; SEM,
Standard Error of Mean.
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Bhallatakadi ghrita (BG), a polyherbal Ghrita formulation, is
prepared using medicinal plant extracts viz. Semecarpus anacar-
dium Linn. (Anacardiaceae), Argemone mexicana Linn. (Papaver-
aceae), Cocculus hirsutus Linn. (Menispermaceae), and Woodfordia
fruticosa Kurz. (Lythraceae) [4].
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The ‘Murcchana samskara,’ i.e., the process of use of ‘Murcchita’
ghee (prepared by incorporating antioxidant herbs) before ‘ghrita-
paka kalpana’ ensures better shelf life, improved acceptability, and
therapeutic efficacy of ghrita formulation. The wound healing po-
tential of BG [5] and the role of ‘Murcchana samskara’ on the shelf
life and oxidative stability of ghrita preparations is reported [4—7].
Hence, the present study aimed to evaluate the effect of the
‘Murcchana’ process on the wound healing potential of BG using
excision and incision animal models.

2. Materials and methods
2.1. Preparation of BG

The plant materials viz. fruits and leaves of S. anacardium, whole
plant of A. mexicana, and C. hirsutus, and leaves and flowers of
W. fruticosa were collected and authenticated under the supervi-
sion of Dr. Jayanthi ], Scientist ‘C’ and Dr. Benniamin A., Scientist ‘C’
at Botanical Survey of India (B.S.L.), Pune, Maharashtra, India for
identification and authentication (Reference number BSI/WRC/
Tech./2013/SND-1 Dated 06/12/2013; BSI/WRC/Tech./2013/JRB-01
Dated 27/11/2013; BSI/WRC/Tech./2013/GVG-01 Dated 31/12/
2013; BSI/WRC/Tech./2013/GG-01 Dated 31/12/2013). The
powdered materials of selected plant parts used for BG preparation
were defatted for 2 h with petroleum ether (60—80 °C) using the
Soxhlet apparatus followed by extraction (Soxhlet) with alcohol to
obtain the alcoholic extract [4,8]. The extracts thus obtained were
used to prepare BG formulation as per the Ayurvedic procedure
(Supplementary File/Fig. 1).

2.2. Preparation of M-BG

The prepared BG was processed with ‘Murcchana samskara’
referring to the ancient Ayurvedic procedures and denoted by M-BG
(Murcchita Bhallatakadi Ghrita) (Supplementary File/Fig. 2).

2.3. Pharmacological evaluation of M-BG

M-BG formulation was evaluated for wound healing potential
following the guidelines of the CPCSEA (JSPM/CCOPR/IAEC/
2017—-18/02 dated 12.08.2017) [9]. Wistar rats (200—250 g) of
either sex were procured and were kept under standard conditions
at 25 + 2 °C with a 12/12 h light/dark cycle and fed with
commercially available feed and water ad libitum regularly.

2.3.1. Acute dermal toxicity test

The animals were separated into two groups, n = 6, where
Group-I was treated as control and Group-II with M-BG topically
(2000 mg/kg body wt.) The acute dermal toxicity test (OECD
guidelines no. 402) of M-BG was carried by monitoring changes in
fur, eyes, behaviour, and toxic dermal reactions for 14 days [10].

2.3.2. Wound healing activity

Wistar rats (200—250 g) were alienated randomly into four
groups, n = 6, viz. Group-I: Normal control treated with cow ghee,
Group-II: reference standard group treated with 5% w/w Povidone-
Iodine ointment USP (PI), Group-III: treated with BG, and Group-IV:
treated with M-BG. The excision and incision wound animal models
were used to assess the wound healing efficacy of M-BG [5].

The excision wounds were evaluated for wound closure (Plano-
metric method) and epithelization time. The cow ghee-treated
(control) and PI, BG, and M-BG-treated test groups were sub-
jected to hydroxyproline estimation. The wound breaking strength
(WBS) was determined by a continuous constant water technique
for the incised skin of each animal in the incision wound model.
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The results are reported as mean + S.E.M. The comparions be-
tween groups were conducted using one-way ANOVA and Dun-
nett's t-test. Multiple comparisons with control were adopted to
determine the statistical significance (p < 0.05) between groups
[711].

3. Results and discussion

Previous studies have reported the therapeutic efficacy, i.e.,
wound healing property of BG and the effect of the ‘Murcchana’
process on the stability of BG [4,12]. Furthermore, the presence of
phenolic and flavonoidal phytoconstituents in BG and their anti-
oxidant property encourage its use in wound healing [4]. In addi-
tion, reported bioactives from Murcchita herbs such as gallic acid,
ellagic acid, chebulagic acid, phyllemblin, belleric acid, rutin,
quercetin, isoquercetin, vitamin C, luteolin, curcuminoids [13—15]
may have corroborated the promising role in augmenting the
therapeutic efficacy of M-BG.

The present research attempted to measure BG's enhanced
therapeutic efficacy processed with ‘Murcchana samskara’. The
‘Murcchana’ process ensures maximum acceptability and better
shelf life of BG formulation [4,12]. The use of ‘Murcchita ghee’ is
generally recommended in Ayurveda to enhance the therapeutic
property of ghrita formulations. The herbs used in ‘Murcchana’
samskara (supplementary procedure) revealed profound antioxi-
dant and anti-lipid peroxidation properties, thus protecting ghrita
from oxidative damage.

3.1. Pharmacological evaluation of M-BG

The basic tissue repair processes in animal wound healing
models, viz. excision and incision, were recorded to understand,
develop, and validate the clinical treatment strategies. The M-BG
was safe up to the 2000 mg/kg dose in the acute dermal toxicity test
and devoid of any changes in fur, eyes, skin irritation, and behaviour
in treated animals.

3.1.1. Excision wound contraction

The wounded animals were assessed for about 21 days for
contraction of excision wound area (mm?) and re-epithelialization
time (days) (Fig. 1, Supplementary file/Fig. 3), and the percentage
wound contraction was calculated (Supplementary file/Table 1).

The wound contraction was observed to be profoundly more
from the 3rd day (p < 0.001) in M-BG treated group compared to
the control (cow ghee), and BG treated group. On 21st day post
excision wounding, the control group showed 97.32 + 1.09% wound
contraction, whereas 100% wound contractions was observed in BG
treated group from the 18th day and in M-BG treated group from
the 15th day, respectively. The re-epithelization time for all four
groups was recorded (Supplementary file/Table 1). The ghee, PI, BG
and M-BG treated groups showed complete re-epithelization on
23.67 + 0.33, 17.67 + 0.49, 15.17 + 0.40 and 13.50 + 0.22 days,
respectively. The significantly (p < 0.05) higher level of hydroxy-
proline in the M-BG treated group (Supplementary file/Table 1)
proposes the ancillary role of M-BG in collagen formation in the
wound healing proliferative stage.

3.1.2. Wound breaking strength (WBS)

Breaking strength is an important factor in the wound healing
process which reflects the sub-dermal organization of fibers in the
newly deposited collagen [5]. The M-BG treated group shows
significantly (p < 0.001) higher WBS (562.33 + 7.37 g) on the 10th
day, whereas BG treated group and PI treated group shows
531.50 + 5.89 g and 485.33 + 8.6 g respectively as compared to
control (Supplementary file/Table 1 and Supplementary file/Fig. 4).
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Fig. 1. Wound contracting area on post-excision days of ghee (Control), PI ointment USP (Reference Standard), BG (Test) and M-BG (Test) treated groups where; BG- Bhallatakadi

Ghrita; M-BG- Murcchita Bhallatakadi Ghrita.

3.1.3. Visual examination

The visual examination of the M-BG-treated group was carried
out. Wounded animals were significantly clean and found to be free
from swelling and redness (inflammatory reactions) compared
with the cow ghee treated group.

4. Conclusion

The present study confirms the effect of the Murcchana process
on therapeutic efficacy. The improved wound healing property of
M-BG may be attributed to the antioxidants, flavonoids, and phe-
nolics present in the Murcchita herbs used in the development of
formulation and preparation of ‘Murcchita ghee’.
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