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ABSTRACT

Achyranthes aspera is well-known plant in Indian traditional medicines, strongly recommanded
for healing properties of skin diseases by some rural communities. In present investigation the
leaves part of this plant is evaluated for wound healing activity on various models including
excision, incision and dead space and histopathological models to prove it scientifically. The
methanolic extract of leaves of Achyranthes aspera was examined for wound healing activity in
the form of ointment on albino mice. The extract showed considerable response in all the above
said wound models as comparable to those of a standard drug Povidine iodine in terms of wound
contracting ability, wound closure time, tensile strength and dry granuloma weight. Histol ogical
analysis was also consistent with the proposal that Achyranthes aspera leaves extract exhibits
significant wound healing activity.
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INTRODUCTION

The therapeutic efficacies of many indigenous plafdr various diseases have been described
by traditional herbal medicine practitioners [1]athiral products are a source of synthetic and
traditional herbal medicine. They are still thenpairy health care system in some parts of world
[2]. The past decade has seen considerable charmg@nion regarding ethanopharmacological
therapeutic applications. The presence of varidassustaining constituents in plants has urged
scientists to examine these plants with a viewetieitnine potential wound healing properties.

Wound healing is the process of repair that follamjary to the skin and other soft tissues.
Following injury, an inflammatory response occurgl dhe cells below the dermis (the deepest
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skin layer) begin to increase collagen (connectisgue) production. Later, the epithelial tissue
(the outer skin layer) is regenerated. There areetlstages to the process of wound healing:
inflammation, proliferation, and remodeling. Theolfferative phase is characterized by
angiogenesis, collagen deposition, epithelialisat@and wound contraction. Angiogenesis
involves new blood vessel growth from endothelellsc In fibroplasias and granulation tissues
formation, fibroblasts exert collagen and fibromedb form a new, provisional extracellular
matrix. Subsequently epithelial cells crawl acrdss wound bed to cover it and the wound is
contracted by myofibroblasts, which grip the wouadges undergo contraction using a
mechanism similar to that in smooth muscles c8lls [

Achyranthes aspera Linn., belonging to the family Amaranthaceacerseaect annual herb, 1-2
m. in height, often occurs with a woody base. & hagular stems, ribbed, simple or branched
from the base, often tinged with reddish purpleoaol The leaves are thick, opposite, velvety-
tomentose, ovate-elliptic or obovate-rounded vdgiab shape and size. It bears bisexual,
greenish-white flowers, numerous in axillary omteral spikes up to 75 cm. long. The seed are
sub-cylindric, truncate at the apex, rounded athhge, reddish brown. The herb is commonly
found as a weed of waysides and waste places thootigndia up to 2,200m and in the south
Andman islands. The plant is considered a bitteidaccarminative, astringent, pectoral,
cardiotonic and diuretic. Extracts from dried cetweaves oRAchyranthes aspera are applied as

a paste on wounds in some rural communities. Téghfjuice from the leaves éthyranthes
aspera has been used by Ayurvedic physicians in Indiaefdernal use to treat skin problems,
dermatitis, eczema and acne [4]. There is no pusvieport on wound healing activities of
Achyranthes aspera in literature to the best of our knowledge andhis paper, we report for the
first time, the efficacy oRchyranthes aspera leaves extract in the treatment of wounds.

MATERIALSAND METHODS

Plant material and extract preparation- Leaves ofAchyranthes aspera were collected from
mature trees and its botanical identification wasficmed from National Botanical Research
Institute Lucknow. A voucher specimen NBRI/CIF/R&/2008/32 was deposited in the
herbarium of NBRI LucknowThe plant material was dried in shade, powdered sieded
through 40-mesh size and material was stored ifkcheded container.

Leaves ofAchyranthes aspera Linn were finely pulverized (100 g) and extractedSoxhlet
apparatus for 24 h with methanol then concentrated dried under reduced pressure. The
extract was weighed and the yield obtained (9.8%)wrI'he semisolid mass (dark brown colour)
was obtained and used as ingredient for 5% ointqmesgaration. About 5 g of semisolid extract
was incorporated into the 100 g of simple ointnzage B.P.. Simple ointment base was used as
control group (Negative control). Extract ointmevds used ones daily to treat different groups
of animals.

Animals- Healthy Albino mice of either sex (35-45 g) with prior drug treatment were used
for all the presenin-vivo studies. The animals were fed on a commerciaépdiet (Hindustan
Lever, Bangalore, India), and water ad libitum. eégtring for wound healing activity was
performed for incision, excision and dead spacensiauodels. 54 animals of either sex weighed
between 35 and 40 g were divided into three grdagssed on treatment type in each model
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consisting of six animals as follows: group | — glenointment base (Negative control); group Il
— 5% Povidine iodine (Win-Medicare, India) ointmegftosiitive control) and group Il -5%
methanolic extract ointment (Test) Athyranthes aspera. The hairs on the skin of white surface
of animals were removed by using a suitable depiatAnne-French hair removing cream).The
animals were acclimatized to laboratory hygieniaditbons for 10 days before starting the
experiment. Animal study was performed with duenpssion from institutional animal ethical
committee.

Excision wound model- Circular wounds of approximately 10mm diameterenieaflicted on the
cleared skin by cutting under ether anesthesia.afbas of the wounds were measured (sg. mm)
immediately by using vernier calipers. This wasetalas the initial wound area reading. All the
test samples (Negative, Posiitive & Test) were igdpbnce daily. The wound area of each
animal was measured orit 14", 7" 10" and 1% post wounding day (Table 1).The wound
closure was measured at regular intervals of timeee the percentage of wound closure and
epithelialization time that indicates the formatmfimew epithelial tissue to cover the wound.

The percentage wound contraction [5] was determirsétg the following formula:
Percentage of wound contraction = Initial wounaestzSpecific day wound size100
Initial wound size
The number of days required for falling of the se&hout any residual of the raw wound gave
the period of epithelialization.

Incision wound model- All animals were anaesthetized before wound @eaind paravertebral
long incisions were made through the skin at tistadice of about 1.5 cm from midline on the
depilated back of mice. No local or systemic amntnobials were used throughout the
experiment. All groups were treated same as insextimodel, the both edges kept together and
stitched with black silk surgical thread (no. 0G0)d a curved needle (no. 11) was used for
stitching. The continuous threads on wound edges tightened for good closure of the wound.
After stitching, wound was left undressed then $empintment base, extract ointment and
standard ointment were applied daily up to 7 dayisen wounds were cured thoroughly the
sutures were removed on the ddyahd tensile strength [6], of cured wound skin wesasured
using tensiometer (Table 2).The skin breaking gifeis expressed as the minimum weight (in
grams) of water necessary to bring about the ggppiithe wound.

Dead space wound model- This model was used for the study of granulomaués#\nimals
were anaesthetized by ether anesthesia and woundhe@e by implantation of cotton pellets (5
mg), (2.0x0.5), one on side, in the lumber reginrtte dorsal surface in each animal. On the 8
post-wounding day, granuloma tissue formed on imtpld cotton pellets was dissected out
carefully. Granuloma tissue from one part was d(B#C) and weighted, while the other part of
granuloma tissue [7-8] was used for determinatioiermsile strength (Table 3).

Histopathological Studies- Wound tissue specimens from control, test analdstal groups were
taken on the 1B day after complete healing of excision wound. Afisual processing, 6-mm
thick sections were cut and 10% of nautral formalatution was used to fix the granulation
tissues for 24 h and dehydrated with a sequencethanol- xylene series of solutions. The
inflicted materials were embedded with paraffin4@t60 °%. Microtome sections were taken
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atl0 ) thicknesses. The processed sections were staiitbdhaematoxylin eosin [9-104nd

observed under microscope in respect of fibroblpstliferation, collagen formation,
epithelialization and blood vessels (Fig. 1-a,b)& ¢

Statistical analysiss Treated group was compared with the control grolipe results were
analyzed statistically using Student’s t-test teniify the differences between the treated and

control. The data were considered significant &.05.

Table 1- Effect of Methanolic Extract Ointment of Achyranthesaspera Linn on Exsicion Wound M odel

% Un-healed
S Period of Wound area mf
: Treatment T % wound contraction, post wounding day (Mean + 8£8) 13" post
No. epithelizaion '
wounding day
4" Day 7" Day 10" Day 13" Day 13" Day
Mean + SD | Mean +SD | Mean £+SD | Mean + SD Mean + SD
1 Control 22%days 24.55+0.75 40.04+0.62 63.13+0.57 78.86+0.4 21.14+0.4
2 Standard 1M days 54.06+£ 0.8 75.71+0.70 93.81+0.p9 99.22#0.4 0.78 + 0.036*
3 Tetsrtegf;‘g)a“ 13"days | 44.47+0.74 69.76+0.42 91.89+086 98.90¢0. 1.10 +0.040*
P<0.05, **P<0.001 vs. control.
Table 2- Effect of Methanolic Extract Ointment of Achyranthesaspera Linn on Insicion Wound M odel
S. NQ Treatment No. of Animals | Tensile strength in gmm8" post wounding day (Mean + SD, n=6)
1 Control 6 170.94 +0.87
2 Standard 6 405.9 + 1.55*
3 Test (Extract 6 380.86 + 0.93*
treated)

S
Fig.1- (a): Histological section of the granuloma tissues of Control animal showing incomplete healing with
less epithelialization. Arrow showing M acrophage (M), Blood Vessels (BV) and Collagen formation (CF)
indicate incomplete healing of wound.
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Fig.1- (b): Histological section of the granulmatissuof Standard Treated animal showing complete healing
with enhanced epithelialization. Arrow showing M acrophage (M), Blood Vessels (BV) and Collagen
formation (CF) indicate complete healing of wound.

2
s et

Fig.1- (c): Histological section of the granuloma tissues of M ethanolic Extract Treated animal showing
complete healing with moder ate epithelialization and collagenation. Arrow showing Macrophage (M), Blood
Vessdls (BV) and Collagen formation (CF) indicate complete healing of wound.
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Table 3- Effect of Methanolic Extract Ointment of Achyranthes aspera Linn on Dead Space Wound M odel

SNO Treatment N(_). of Granulation Tissues dry-weight, Tensile s_trength in gm/cm o ost
T Animals mg/100gm (Mean + SD, n=6)| wounding day (Mean * SD, n=6)
1 Control 6 9.56 + 0.85 180.65 + 0.54
2 Standard 6 22.81+ 0.47* 411.55 + 0.52*
Test (Extract 6 20.12 + 0.85* 384.62 + 0.51*
treated)

P<0.05 vs. control.

RESULTSAND DISCUSSION

Wound area was measured by tracing the wound maiimg vernier calipers in each 3 days
interval and healed area was calculated by subtgaéiom the original wound area. On day 7,
the wound contraction of standard and test weraddo be significant (P<0.05) in comparison
to control group. On day 10, wound was completedgléd for standard group while for test
group it was also almost at complete healing st@geday 13, test group healed 98.90% and
control group showed 78.86% healing. It was alsseoked that epitheliazation period of test and
standard group were less in comparison to controupg (Table ). The time required for
complete epitheliazation of the excision wound nsiraportant parameter to assess the wound
healing process.

The studies on excision wound healing model retrestl all the three groups showed day to day
decrease in wound area. However, on p8st wounding day, control animals group-I showed
21.14 £ 0.4 of unhealed wound area whereas grosgafidard group animals, showed that of
0.78 £ 0.41 and the test group-Ill exhibited thiat. 40 + 0.41 wound area. When compared with
the control, the activity of extract was found ®Htighly significant (P<0.05).

The promotion of wound healing activity is also Wgdzed by its tensile strength of the incision

wound. Generally wound-healing agents have the grtigs to enhance the deposition of

collagen content, which provides strength to tlesues and forms cross-linkages between
collagen fibers. The tensile strength of the testg was found to be (380.86 + 0.93) which was
higher than that of control group (170.94 + 0.87)aaimals and slightly lesser than that of

standard group (405.9 + 1.55) of animals 8rp&st wounding day, which indicate good wound

healing strength of the extract..

The effect of topical administration of the tesbgp and control treated group on dead space
wound model was assessed by increase in the weigitanulation tissue and increase tensile
strength. The data is depicted in table-3. Thisicetes enhanced collagen maturation by
increased cross-linking of collagen fibers. Therélased weight of the granulation tissue also
indicated the presence of higher protein contentoAg these treated animals the response was
shown to be the best in test animals.

Histology of the wound tissue of the control anisnsthowed the presence of acute inflammatory
cells, fibroblastic connective tissue and verydittumber of blood vessels (Fig. 1a). The lesser
epithelialization and lesser collagen formationi¢ated incomplete healing of the wound in

control animals. Where as, in the sections of stethtkeated group animals (Fig. 1b) increased
collagen deposition was observed. The sectionfi@fgtanuloma tissue of the animals treated
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with methanolic extract showed moderate epithekdion, fibrosis, collagen formation and
increased number of blood vessels (Fig. 1c)

CONCLUSION

In our study, the topical application Athyranthes aspera has a positive influence on different
phases of wound healing, including wound contractibbroblastic deposition, angiogenesis and
therefore, has a beneficial role in wound healiktpwever, identification of the active
constituents in this plant may provide useful letdhe development of new and effective drugs
against different types of wound.

Acknowledgement
The authors are thankful to Bhopal Institute of Aremdogy & Science-Pharmacy, Bhojpur Road,
Bangrasia, Bhopdbr providing facilities to carry out the reseamgbrk.

REFERENCES

[1] V. Natarajan, PV. Venugopal, T. Mendngdian J Med Microbiol., 2003, 21, 98.

[2] A. Singh, DK. Singhlndian J Exp Biol,,2001, 5, 263.

[3] BS. Nayak, M. Lexley, P. PereirBMC Complementary and Alternative Medicine., 2006,
6:41,1.

[4] KK. Kakkar, Indian drugs,, 2001, 38:2, 56.

[5] P. Srivastava, S. Durgapraséatjian J Pharmacol., 2008, 40, 144.

[6] S. Hemalata, N. Subramanian, V. Ravichandran, Kin@swamy,Indian Journal of
Pharmaceutical Sciences., 2001, 63, 331.

[7] A. Shirwaikar, S. Jahagirdar, AL. Udupgagdian Journal of Pharmaceutical Sciences., 2003,
65, 461.

[8] MB. Patil, JS. Jalalpure, A. Ashrdhdian Drugs., 2001, 36, 288.

[9] AC. Varshney, DN. Sharma, S. Mohinder, SK. Shardivh, Nigam,Ind. J. Exp. Biol., 1997,
35, 535.

[10] M. C. Manus, R. W. Mowry; Staining Methods. Histgilo and HistochemicaHarper &
Row/Evanston, New york/Londot965.

Pelagia Research Library 262



