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Investigation of the wound healing potential of Onosma
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Summary. Onosma hispidum Wall. (Boraginaceae) has historically been used to treat a wide assortment of diseases.
Present study was conducted to investigate the wound healing activity of Onosma hispidum root extracts in animal
models. Excision wound were inflicted upon four groups of five rabbits each. Group 1 assigned as vehicle (nega-
tive control) was treated with petroleum jelly. Group 2 and 3 were treated with O. Aispidum MeOH and n-hexane
extracts. Group 4 (positive control) was accorded standard drug polyfax. Healing was assessed by the percentage
of wound contraction and histopathological analysis. Animal models treated with n-hexane and MeOH extracts
ointments of O. Aispidum had significantly (p < 0.05) positive healing effects as compared to the negative controls.
Significant reduction (54-56%) in terms of percentage wound contractions were observed in plant treated groups
as compared to the vehicle control. O. hispidum treatment resulted in partially developed dermal layer with stratified
squmaous, stratum corneum and stratum germinatium development. Although major bioactive principles involved
are yet to be determined, this investigation reveals the potential of O. Aispidum for use as a natural wound curing

agent.
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Introduction

Wound is defined as the loss of breaking cellular
and functional continuity of the living tissues. Wounds
offer psychosocial issues and their management is fre-
quently encountered with different problems such as
drug resistance and toxicity (1).

The modern medicine faces the challenge to pursuit
dynamic and low cost therapeutic approaches for wound
healing. In this context, plants and their metabolites
being great sources of novel biomolecules offer potent
treatment options. Today a substantial number of drugs
are developed from plants that are active against nu-
merous diseases. About 450 plant species having wound
curing properties have been identified (2-8). Majority of
these are either the active ingredient or their subsequent
modifications. Multiple phytochemicals concentrated
and blended in optimal concentrations, are expected

to be available in future to optimize wound healing as
more curative properties of the key constituents are un-
veiled (9-11).

The genus Onosma L. (Boraginaceae) includes
about 150 species distributed worldwide. The plants of
this genus possess anticancer, antioxidant, antimicrobial,
antipyretic, antidiabetic, antitussive and spasmolytic ac-
tivities and traditionally used in rheumatism, bladder
pain, kidney irritation, palpitation of heart. While roots
are used as astringent, demulcent and diuretic agent
and to treat hypertension, fever, pain and inflammatory
disorders (12-14). Onosma hispidum Wall. possess anti-
septic, antipyretic, antibacterial, anthelmintic, hypogly-
cemic and cholinesterase inhibitory activities. Its role in
wound healing, foot ulcer, optical diseases, bronchitis
and itch is well recognized (15-20).

O. hispidum Wall. is reported to be the source of
ratanjot, a red dye yielding root, commonly used for col-
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oring food stufls, oils and medicinal preparations. Ow-
ing to its color, it has also been used as an adulterant in
spices like chilli powder and food preparations (1).
Wounds are enormous socioeconomic encumber.
Development of economical, effective agent with fewer
side effects that could preclude hospitalization rate is
the prerequisite. Pharmacological objectives of wound
healing implicates the assessment of therapeutic options
opted to endorse healing. In folklore medicine, Onosma
hispidum has been used as a wound healer for thousands
of years; however, there is a paucity of scientific data
in support. With multiple medicinal mechanisms, the
natural products demand further endorsement. Herein,
we intend to investigate the wound healing activities of
MeOH and #-hexane root extracts of O. hispidum in
excision wound-induced rabbit models, so as to provide
scientific evidence for the traditional application.

Materials and methods
Plant material and preparation of extract

Onosma hispidum roots were authenticated by the
Department of Botany, University of Agriculture, Fais-
alabad, Pakistan. Shade-dried, powdered material was
homogenized with methanol (MeOH) and 7-hexane.
The final yields of MeOH (5.7%) and 7-hexane (3.6%)
extracts were prepared in 0.5% w/v carboxymethylcel-
lulose.

Animal models

Male rabbits (Oryctolagus cuniculus) were housed
in the metal cages (three per cage) with free access to
standard feed, tap water ad /ibitum. The study protocol
was approved by the Bioethical Committee, University
of Agriculture, Faisalabad, Pakistan.

Determination of Wound Healing Activity

Animals were divided into the four groups (five per
group): Group 1 (negative control; vehicle): treated with
petroleum jelly without O. hispidum extracts; Group 2:
treated with petroleum jelly ointment containing O. Ais-
pidum MeOH extract; Group 3: treated with petroleum

jelly ointment containing O. Aispidum n-hexane extract;
Group 4 (positive control): treated with standard drug
polyfax (GlaxoSmithKline). Animals were anaesthe-
tized prior to and during excision wound induction. The
plant extracts and the standard reference drug (poly-
fax) were applied once daily till complete healing of
the wound. Specimens of skin were isolated from the
healed skin of each group for the microanatomy (20-
22). Data was analyzed by t-test with significance level
set at P<0.05 (SPSS; version 12.0, 2003 ® SPSS Inc.,
Chicago, IL, USA).

Results

The effect of two different preparations, MeOH
and 7-hexane extracts, from O. Aispidum roots on wound
curing were investigated under the established condi-
tions. The measurements of the progression of wound
healing induced by the extracts, reference drug, nega-
tive and vehicle groups are shown in figure 1. MeOH
extracted ointment had highest curing potential after 3
days applications. However, 7-hexane ointment domi-
nated MeOH in terms of percent wound contraction
and it showed competitive potency after 7 and 9 days as
compared to the standard ointment. The groups treated
with 7-hexane and MeOH extracts ointments had sig-

Percent wound contraction (%s)

Figure 1. Comparative percent wound contraction of con-
trol and treatment groups. Values are averaged percent wound
contraction. Vehicle: negative control; OHM: group given O.
hispidum methanol extract; OHH: group given O. bispidum n-
hexane extract; Polyfax: group given polyfax skin ointment
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nificantly (p < 0.05) positive healing impact as compared
to the negative controls. At the end of experimental pe-
riod, measurements of the progression of wound heal-
ing induced by the extracts, reference drug and negative
groups were done on per diem bases. Wound healing
is a natural physiological process. Hence, for untreated
animals, 40% contraction was observed. Whereas, in
MeOH and #z-hexane treated models, it was 54 and
56% respectively. Such a remarkable wound restoration
by plant extracts were comparable with the results of
reference drug (65%).

Wound histology was performed to verify the
wound healing activity of the O. hispidum. Wound re-
pairing involves regeneration of dermal and epidermal
tissue. Therefore, in the first group; epidermis which is
composed of stratified squamous epithelium is thin and

consists of four layers of stratum corneum and stratum
germinatium. The dermal layer which is composed of
dense singular connective tissue is partially developed.
Papillary layer (subepithelial layer) of dermis has very
thin projection in the dermal connective tissue (fig.
2a). In second group (methanol extract treated), prolif-
eration of cells of epidermal layer is quite prominent.
Layer of stratified squmaous, stratum corneum and stra-
tum germinatium are developed. Subepithelial layer is
prominent. Dermal layer of dense connective tissue is
normal in thickness (fig. 2b). In third (n-hexane extract
treated) group, there is high proliferation of cells of epi-
dermal layer. Layer of stratified squmaous epithelium
is fully grown. Layers of stratum corneum and stratum
germinatium are fully developed. Subepithelial layer is
quite prominent. Dermal layer of dense connective tis-

Figure 2. Microscopic view of wound healing. a- wound treated with petroleum jelly with partially developed dermal layer; b & c-
methanol and n-hexane extracts treated wounds with stratified squmaous, stratum corneum and stratum germinatium development
and dermal layer of connective tissues; d- Polyfax treated wound with epidermal proliferation and fewer papillary projections
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sue is fully grown (fig. 2c). While in fourth group (Poly-
fax treated), proliferation of epidermal layer is relatively
more as compared to the rabbits of the control group.
Papillary projections into the dermal layer are less as
that of control group (fig. 2d). Microanatomy revealed
that all the extract treated models showed almost similar
regeneration patterns in dermal and epidermal layers as
compared to those treated with reference drug.

Discussion

The search for natural remedies has drawn atten-
tion to plants. Flavonoids, alkaloids, saponins and phe-
nolic compounds are active constituents that facilitate
wound closure. Plants of Boraginaceae family contain
naphthoquinones, shikonin and alkannin that contrib-
ute wound curing properties. Naphthoquinones are
major chemical constituent of O. hispidum roots (19).

Present study explored the wound healing activ-
ity of O. hispidum by in vivo models. Wound healing
is a complex phenomenon involves various phases e.g.
coagulation, inflammation, collagenation, wound con-
traction and epithelization. Both the extracts showed
remedial potency. Current inferences are in accordance
with that of previous studies. It was observed previ-
ously that O. Aispidum root methanol extract exhibited
significant increase in mean percentage wound contrac-
tion and tensile strength in excision and incision wound
models in both normal and diabetic rats (20). Moyer
et al. (23) stated that O. hispidum might provoke faster
maturation of granulation tissues. Perhaps it is able to
promote the granulation tissue, myofiroblast prolifera-
tion and contraction for the faster closure of wound.
These pharmaceutical properties of O. hispidum may
engross experiential wound healing potential. They il-
lustrated that the faster wound contraction rate from
the O. hispidum treatment may be due to antioxidant,
antimicrobial, and antiseptic properties of the plant ex-
tract and to stimulation of interleukin-8, an inflamma-
tory a-chemokine that affects the function and recruit-
ment of various inflammatory cells, fibroblasts, and ke-
ratinocytes. O. hispidum may increase the gap junctional
intracellular communication in cultured fibroblasts and
induce a more rapid maturation of granulation tissue.
Contrary to that, negligible restorative effects of On-
osma dichroanthum roots extracts on the burn wound in

animal models were documented (24). Previously, some
species of Boraginaceae have shown accelerative effects
on granuloma tissues proliferation owing to the pres-
ence of naphthoquinone derivatives (25, 26).

Survey of literature has revealed that several Bor-
aginaceae plants viz. Alkanna tinctoria, Cordia dichotoma,
Onosma argentatum, Symphytum x uplandicum, Arnebia
densiflora, Heliotropium indicum, Symphytum officinale,
Echium amaenum, Helichrysum graveolens have demon-
strated their potent role in wound healing (27-35).

The exact mechanism of current healing by plant
extracts is uncertain. Though, contribution of phyto-
constituents in wound curing can be narrated in terms
of their antimicrobial, antioxidant, mitogenic activi-
ties, as free radical scavengers and angiogenesis en-
hancers. These chemicals especially, naphthoquinones
not only affect wound restoration phases positively but
also constrain the factors that may dwindle the cura-
tive process (10). The antioxidant activity of plants
extract may be ascribed to biologically active polyphe-
nolic bioflavonoids that facilitate wound closure. O.
hispidum extracts demonstrated considerable wound
healing activity. Although, which phytochemical(s) of
the extracts are responsible for this effect, is not inves-
tigated in detail yet (19, 36).

In conclusion, it can be stated that O. hispidum
roots exhibited promising wound healing properties
and data obtained may contribute towards validation
of its traditional use for the healing of wounds.
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