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Abstract

A wound is the most common type of injury to a living system. Currently, there is a wide range of
pharmacotherapies available therapies for treating wounds in clinical practice. However, there are conditions
(pregnancy) or situations (the patient's financial condition) that might limit the use of such treatments. Therefore, in
such a case, ethnic or traditional medicines can play a significant role. Thus, the current review aimed to highlight the
true potential of these alternative therapies based on real-world evidence from clinical trials.
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Introduction

A wound is a consequence of disorganization in
the integrity of the skin. Consequently, wound healing
is the process of repairing this discontinuation.(1)
Furthermore, depending on its nature, a wound can be
classified as acute or chronic.(2) An acute wound
follows the physiological healing cascade of
coagulation, inflammation, proliferation, and
remodeling. In contrast, a chronic wound is linked to an
underlying pathology responsible for an impaired
healing process.(3) Besides, dysregulation in any phases
of wound healing can lead to various problems,
including ulcers.(4) While pharmacotherapeutic
strategies form the gold standard for wound healing in
current clinical practice, ethnic and traditional plants
can pitch in here too.

The Wound healing cascade

Physiological wound healing is an active series
of actions that involve the coordination of RBCs,
proteins, proteases, growth factors, and extracellular
matrix components. The wound healing cascade(5) is
divided into four phases: (1) bleeding and hemostasis,
(2) inflammation, (3) proliferation, and (4) remodeling.
[Figure 1]

Phase 1: Bleeding and Hemostasis/Coagulation

In this phase, a clot is formed to stop bleeding.
This is an important phase as it helps prevent fluid loss
from the body and prevents entry of pathogens, thus
intending hemostasis. Furthermore, the clot serves as a
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pool of bioactive factors and provides an extracellular
matrix that supports the infiltration of immune cells.
Vasoconstriction and platelet aggregation are the two
most important aims of this phase.(4)
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Figure 1: The wound healing cascade in humans

Phase 2: Inflammation

This phase starts with free radicals and reactive
molecular species signalling out to recruit immune
cells, increase blood vessel’s permeability, and cause
the release of antimicrobial species. Next, the
infiltrating immune cells secrete damage-associated
molecular patterns (DAMPs) as a signal to activate
keratinocytes and fibroblasts. Unlike the bleeding and
hemostasis phase, the inflammatory phase is mainly
concerned with the lysis of microbial cells and their
subsequent removal.(4)

Phase 3: Proliferation

This stage is also known as migration/
granulation/re-epithelialization. The main events
occurring in this phase of wound healing include re-
epithelialization, fibroblast proliferation, collagen
synthesis, the formation of granulation tissues,
resolution of inflammation, and angiogenesis.(4)
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Phase 4: Remodeling

This is the last phase of the wound healing
process and is also known as the maturation phase. This
phase results in the remodeling of collagen or
extracellular matrix and apoptosis of fibroblasts.(4)
Interestingly, a wound is expected to reach its maximum
strength by the end of a year, with a tensile strength that
would be seventy percent compared to normal skin.(6)

Aim of the Review

The current review aimed to highlight the true
potential of herbal/ayurvedic therapies available for
wound healing based on real-world evidence from
clinical trials.

Objective of Review

To understand and provide an elaborate
discussion on the clinical trials, which in turn would
help support the use of these plants in the clinics to heal
the wounded.

Materials and Methods
Search strategy

To carry out the review, we searched articles
from various databases, including PubMed, Scopus, and
Web of Science. In addition, all papers that were
published in the last five years (2015-21) and discussed
about clinical trials pertaining to some wound healing
effect were screened. For the retrieval of data from the
above databases, a boolean search strategy was used.
Furthermore, the keywords used included: medicinal
plant and clinical trial and wound healing; wound
healing plant and clinical trial; ayurvedic plant and
wound healing and clinical trial; medicinal plant and
wound healing; wound healing and clinical trial.

Study selection criteria
Inclusion criteria

Publications describing the use of medicinal or
ayurvedic plants in clinical trials for wound healing
were included in the review. Besides, studies published
within the predefined period of 2015-2021 were
considered for evaluation.

Exclusion criteria

Publications were excluded from consideration
for this review if they were among the following, such
as editor’s comments, letters, interviews, guidelines,
and manuscripts that did not meet the inclusion criteria.

Clinical trials of traditional used Medicinal plants
Aloe vera and Glycyrrhiza glabra

Aloe vera is probably the most widely known
plant used for ages in wound healing. Phytochemical
extract of the plant has been seen to contain bioactive
compounds such as anthraquinones, glycosides,
saponins, and oleic acid.(4) While studies from
preclinical studies(7,8) have shown the plant to have an
excellent healing activity, its translation to the clinic
would only depend on clinical trial results. Indeed,
treatment with Aloe vera has been shown to benefit
patients suffering from pressure ulcers and recurrent
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aphthous stomatitis. Similar results have been
demonstrated by G.glabra, as summarized in Table 1.

Table 1: Clinical trial with Aloe vera and G.glabra

Author Study type = Study arms Study
(Year) (n) outcomes
Hekmatpou D Randomized,  Aloe vera Aloe vera
etal.(9) triple-blind (n=39) group had
(2018) trial (n=77)  Routine care significantly
(n=38) lower
incidences (p
=0.047) of
pressure ulcer
than the
control group
ShiYetal. Arandomized Aloeveragel — Aloevera
(10) trial (n=13) group showed
(2020) (n=34) Chitosan gel a greater
(n=11) number of
Negative patients
control achieving
(n=10) potentially
better benefits
than the
chitosan
group
Akbari N et Double-blind, Diphenhydra  Wounds of
al.(11) randomized mine- patients on
(2020) trial containing the DSG
(n=70) G.glabra group healed
(DSG) significantly
faster (p =
(n=35) 0.0001) than
those on the
Diphenhydra DS group
mine solution
(DS)
(n=35)

Although the participant number seems to be
too small to reach a conclusive decision, however, it
could be generally agreed upon that the use of Aloe vera
and G.glabra would be an excellent substitute to use
(alone or in conjugation) with currently practiced
clinical therapies.

Calendula officinalis and Hibiscus rosa-sinensis

Calendula officinalis, or pot marigold, is a plant
with a wide therapeutic presence in treating various skin
conditions.(4) This is because preliminary studies have
ascertained its role as an anti-inflammatory, antioxidant,
and antibacterial agent.(12) However, for establishing
its role in the real-world scenario, we need to review
results from a clinical trial. To find an answer to this
impending question, Buzzi M and associates conducted
a clinical trial to evaluate the efficacy of C.officinalis in
treating non-healing venous leg ulcers (VLUs).

Results of trial (13) (n=57) showed that patients
achieving complete epithelialization were more in the
treatment group (72%) than in the control (32%).
Moreover, those in the treatment group (7.4%) treated
had a 4-fold increase in percentage healing velocity/
week than the control (1.7%). Therefore, it could be
assumed that C.officinalis was indeed beneficial in the
treatment of VLUs.(13) Similar beneficial results have
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also been shown by a 4% leaf extract of Hibiscus rosa-
sinensis ointment. Here, the study was a 12-week quasi-
experimental trial in patients (n=12) with VLUs. Much
to the anticipations derived from preclinical trials,(14)
H.rosa-sinensis ointment (applied using compression
stockings) helped 10 patients (83.3%) to achieve
complete remission from ulcers in less than 12 weeks.

(15)

Centella asiatica

Centella asiatica has been tested to have
improved healing of chronic ulcers and acute radiation
dermatitis in rats. Additionally, it has also shown to
enhance collagen deposition and remodeling in guinea
pigs and rats.(4) Therefore, to further these therapeutic
properties of C.asiatica, both Damkerngsuntorn et al.
and Saeidinia A et al. conducted randomized clinical
trials with 60 participants each. [Table 2]

Table 2: Clinical trial with C.asiatica

Author Study type = Study arms Study
(Year) (n) outcomes
Damkerngsun Prospective, C.asiatica gel Patients
torn Wetal. randomized, (0.05% w/w) treated with
(16) split-face, (n=30) C.asiatica
(2020) double-blind, Placebo showed
single-center (n=30) significantly
(n=60) less
(p = 0.046)
erythema
index as
compared to
the control
group
Saeidinia A et Randomized Formulation The
al.(17) trial containing formulation
(2017) (n=60) C.asiatica containing
(n=30) C.asiatica
Silver showed
sulfadiazine = significant
(n=30) (p<0.05) re-
epithelializati
on and
complete
healing as
compared to
the silver
sulfadiazine
group

Therefore trial results confirmed that C.asiatica
could be a viable alternative when treating partial-
thickness caused by burn wounds or in cases of wounds
incurred after laser treatment.

Arnebia euchroma, Olive oil, and Alkanna tinctoria
Preliminary studies with animal models have
stated that A. euchroma extracts effectively healed
second-degree burn wounds. Similar results have been
conferred by a clinical trial conducted by Nasiri E et al.
on patients (n=90) with second-degree burn wounds. In
the trial, following the administration of patients with
either treatment or control, the healing time was
significantly shorter in the case of A.euchroma ointment
(13.9 days) compared to silver sulfadiazine cream (17.5
days). Hence, it was understood that A.euchroma could
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be used as a future treatment therapy for second-degree
burn wounds.(18)

Likewise, a trial by Giimiis K et al. has
evidenced the role of olive oil and A.finctoria extract in
patients suffering from burn injuries. The trial included
64 patients (n=31 in the experimental group and 33 in
control). The trial results showed that the intervention
group experienced a significant decrease (p<0.05) in the
length of stay and pain scores (during dressing) as
compared to the control.(19)

Portulaca oleracea

As per the World Health Organization
recommendations, infants between 4-6 years of age
should be exclusively breastfed.(20) Globally, over 98%
of women can breastfeed their infants (21); however,
only 35% of newborns are breastfed between the 1st
and 5th month.(22) This is so because most women
around the world suffer from nipple fissures. More so,
at this time around, treating a mother with
pharmacotherapy is a challenging task. Therefore, most
cases of fissures remain unattended. Recent studies with
herbal drugs have pointed out the efficacy of P.oleracea
in the treatment of nipple fissure. One such study was a
trial conducted by Niazi A et al. The study included 80
participants and aimed to compare the effects of an
ointment of P.oleracea to that of control (lanolin). As
expected, treatment with P.oleracea showed significant
results (p=0.001) in terms of a decreased mean score of
breast fissures. So, it can be perceived that ointment
formulation containing P.oleracea could be used to treat
nipple fissures.(23)

Flaxseed oil and Vasconcellea cundinamarcensis

A foot ulcer is the most prevalent cause of
morbidity in those with diabetes. The use of omega-3
fatty acid in diabetes has been shown to aid in wound
healing of these ulcers. Also, it has been seen to lower
blood glucose. Such an effect has been confirmed by a
trial of 60 subjects with grade III diabetic foot ulcers in
clinics. After completion of the 12-week study, omega-3
fatty acids supplementation with flaxseed oil resulted in
a significant decrease in length of ulcer (p=0.03), its
width (p=0.02), and depth (p=0.01) when compared
with placebo.(24)

V.cundinamarcensis, though not through
omega-3 fatty acid, has shown similar results. More so,
the proteolytic fraction of V.cundinamarcensis was
witnessed to be 2.95-times more efficacious in meeting
the primary endpoint (100% ulcer healing) of the trial.
(25)

Silybum marianum

Cancer is among the leading causes of death
globally. In this, breast cancer makes up to 14% of the
fatality. Currently, the most accepted treatment
modalities of breast cancer include radio- and chemo-
therapy. One of the common problems that women face
while undergoing radiotherapy is radiation-induced
dermatitis. S.marianum has earlier shown to possess
antioxidant and anti-inflammatory activities; however,
its role in a clinical setting was recently assessed by


http://ijam.co.in

Published online in http://ijam.co.in

ISSN No: 0976-5921

Subhajit Hazra et.al., Plants with Wound Healing Activity: A Review of Recent Clinical Trials

Karbasforooshan H et al. In the trial, the severity of
radiodermatitis was judged every week (for five weeks)
by the Radiation Therapy Oncology Group (RTOG) and
National Cancer Institute Common Terminology for
Adverse Events (NCI-CTCAE) grading scale. Those
treated with S.marianum had significantly lower (p-
value < 0.05) median scores for NCI-CTCAE and
RTOG as compared to control. So, it was assumed that
prophylactic use of S.marianum could assist cancer
survivors in the management of radiodermatitis.(26)

Achillea millefolium, Hypericum perforatum,
Commiphora myrrha, and Pistacia lentiscus

An episiotomy is a surgical technique intended
to reduce the incidences of severe perineal trauma
during childbirth. Nevertheless, prolonged wound
healing and other compilations continue to limit the use
of this technique. At such a juncture, the use of herbal
drugs can be of benefit, as indicated by a clinical trial
conducted by Hajhashemi M et al., Faraji A et al., and
Moudi Z et al. [Table 3]

Table 3: Clinical trial with
A.millefolium, H.perforatum, C.myrrha, and P.lentiscus

Author Study type = Study arms Study
(Year) (n) outcomes
Hajhashemi Double blind H.perforatum Patients in the
Metal.(27) trial (n=140) ointment  H.perforatum

(2017) (n=35) and
A.millefolium = A.millefolium
(n=35) ointments had
Non- significantly
intervention (P<0.05)
(n=35) lesser pain
Placebo level, redness,
(n=35) edema, and
ecchymosis
than those in
the control
group
Faraji Aetal. Randomized C.myrrh  Patients in the
(28) controlled (n=30) myrrh group
(2021) trial (n=90) experienced
B.carteri significant
(n=30) improvements
Placebo in2nd (p =
(n=30) 0.003) and
7th (p =
0.043) day
after delivery
in episiotomy
wound
healing than
those in the
B.carteri
group
Moudi Z etal. Randomized  Plentiscus No significant
(29) controlled difference in
(2017) trial (n=121) (n=60) episiotomy
healing rates
Control between
(n=61) patients in
either of the
two group
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Allium sativum

A.sativum or garlic has been used for ages as a
spice in the culinary industry. However, its role in
topical wound healing has only been proposed recently.
Therefore to further this role in the case of surgical
wounds, Alhashim M et al. conducted an unblinded,
paired comparison trial to compare the surgical wound
healing effects of topical garlic (30% ointment) to that
of vaseline in patients undergoing surgical removal of
skin lesions. The trial results showed that wounds
treated with A.sativum had significantly (p=0.02) less
when compared to vaseline.(30)

Conclusion

In all, 17 medical plants interest have been
reviewed here based on availability of clinical trial
reports since 2015. No plant species were repeated in
any of the trials reported. Most of the plant species
(16/17) stated here had better therapeutic efficacy than
its control. Only one trial with Pistacia lentiscus
reported having no significant difference in efficacy
compared to its control. Moreover, most of the trials had
limitations of a small sample size. So large-scale trials
are required to fully affirm the role of these medicinal
plants in the clinic. Therefore, it could be concluded
that there is an urgent need to conduct clinical trials for
the huge collection of medicinal plants present in India.
Only then can we streamline ayurvedic medicine or
ayurvedic system of therapy as one of the primary
treatment interventions in India and abroad.
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