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Abstract

Objective- To cvaluate the effects of drremisia sichers extract on experimental dermal wounds healing,
Design- Fxperimental study.

Animals- 30 malc Spragne-Daw by rats,
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Procedures- Two uniform 7 mm diameter skin defect were created on the back of cach animal by skin
punch (total of 60 wounds), Then. the extract of the plant was applied once daily on halt of the wounds for
histopathological and biomechanical examinations.

Results- Aricmisia sieberi extract caused a significant increase in the nuimber of fibroblasts and capillary
hudds and also signilicant decrease in the epithelial gap which showed the better formation of healing tissue
in treatiment group. On the other hand.the improvement ol biomechanical indices in treatment group revealed
a significant increase in tensile strength of the wounds.

Conclusion and Clinical Relevance- It can be concluded that Aremisia sieheri s an effective herbal
remedy i wound healing.

Key Words- vrremisia siehberi, Skin. Wound healing

Introduction

Nowiday s, we ohserve the strong return of herbal preparations to medical sciences. Herbal treatments
can often be taced back thousands of vears. and plants are the sovrce of many of today s successtul
prescription medicines.! Although. Iran is one of the main foc for the medicinal plants growing. many
cthnobotanical papers have been published in literature about Africa. India and south America, but very
few papers have been written concerning the medicinal use of plants in lran,” Artemisia is a world wide
medicinal plant finds in Eurepe. America. Asia and especially in vast areas ol Iran such as Mahabad.
Kashan. Ardestan. Yazd. Sabsevar, Damghan. Tehran, Varamin and Kerman.” Artemisia has been used for
more than 2000 of vears in Chinese traditional medicine as antipyretic, antimalaria, disinfectant. analgesic.
antiulcerogenic compound and antidiarrhes. This plant consists of varicus chemical substances such as
alkaloids, lay onoids. tanmins and artemisin as the major component. Previous studies showed the effect of
this component on Plasmodium in drug resistant malaria and also ies anticoceidial effects.! Ina more recent
report the Tarvicidal action of Artemisia extract against malaria vector(Anopheles) is demonstrated.” For
the first time. the effect of Aremisia sieberi on experimental skin wound healing 15 investigated by the
present study.

Materials and Methods

Prepration of the extract: Acrial parts of the Arremisia sieberi were collected from the area ol Yuzd
province and transferred to the laboratory. After washing and drying in 28 = C temperature. they were
crushed and extracted in the Soxhict apparzius with petrolium benzene for the 6 hin 30 507 C temperature.
Solvents were removed by vacume rotary evaporator to obtain extract, 4 ml ot ethanol was added to extract
and put on shaker for 5 min. Subscquently the ethanol extract was filtered and kept in 47 C refrigerator N

Experimental desian and sampling: 30 male Spragne-Dawley rats. weighing 180-200 grams were housed
under controlled condition (12 h. lisht-dark cvele. 227 €. 60% humidity). They were fed a rodent chow and
had tap water ad lib. All the procedures were conducted 1 accordance with the European community
guidelines for laboratory animals. The back of animals in the thoraco-lumbar region was surgically prepared
for aseptic surgery. A circular wound was created on cach side by a 7-ma biopsy punch tlotal of 60 wounds).
The surgical procedures were carried out under general anesthesia (ketamine. 90 ma/kg IM + Xylazme. 10
mgfhe 1M

All the wounds (trearment and control were vinsed daily by 10 ml sterile normal saline. In treatment
wounds (30 wounds) following rinsing. the cxtract was applied topically on each wound by sterile cotton
tip soahs onee daily for 10 day s, whereas the control wounds (30 wounds) were remained untreated. Wounds
remained uncoverad in bath 2roups throughout the experiment.

Atter 10 days the animals were sacriticed by intracardiac injection of 200 mg/kg thiopental sodium. For
histopathological studies (13 wounds from cach group), regenerated tissues were cut in the torm of square
pieces along with nermal skin on either side of the wound and preserved in 107 buffered tormalin. For
hiomechamical studies (15 wounds trom cach group) a strip of skin, 7 cm long, with the same widths of
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wound diameter. in the manner that the wound was located at the middle of the strip. was removed by g
double-blade scalpel. The skin was then wrapped in Ringer’s souhed gauze. aluminum foils and plastic
bags und keptin =200 C freezer until tensile testing,

Histopathological examinarion: Following routine preparation of tssues. serial sections of paraflin
embedded tissues of 5 Ly thickness were cut with a microtome and stained with hemotoxylin and eosin
and studied under light microscope for fibroblastic proliferation. angiogenesis and re-epithelialization. A
new method was used o quantity the histopathologica! data. For this purpose. the depth of granulation
tissue i cach slide was measured by objective micrometry lens under 40x magnitication. A ficld at the
middle of this Tength was then considered and the number of fibroblasts und capillary buds were counted
under 100x and 400x magnilications. respectively and presented in number per mm. To evaluate re-
cpithelializaton. the epithelial gap was measured under 200x magnification (fie. . The values were ay craged
for ¢ach aroup.

Biomechanical evaluation: The samples were defrosted by immersing in 20 € Ringer's solution. The
samples were then mounted ina Strograph mechanical test frame ¢loyosciky Tensile Testing Unit. imodel
R3. Tapam fited with appropriate clamps. the distance between the clamps at the start of testing being 4
em. The strips were loaded with 0-30 ke Toad cell. with strain vate of Tem/min. and the Toad-clongeation
curves were drawn. The tollowing parameters were measured from the load-clongation curves: vield strength
tvield point thgy ultimate strength (kg maximum stored enerey the.onn. and stitfness tkg.em.

Statistical anadvsis: Student’s 1 estwas used 1o compare two means. A value of PA7005 was considered
as significant.

Results

Histopathology: The number of fibroblasts and capillary buds were significanty (Pd70,03) hivher in
rreatment group Chabie T Also the epithelial gap in treatment group iz, 2) was significantly less than the
control group tlig. 31, showing better re-cpitheliglization in this group.

Biomechanic: All biomechanical parsmeters measured in this study were significantiy higher in treatment
group compared with control group (tuble 210 which shows better biomechanical propertics of the treated
tissues,

Table 1: Histopathological parameters. evaluated in treatment and control aroups.

“signilieant difference between the two aroups (P20.03)

Histopathological parameters # L o
Cappillary buds  Fibroblast Epithelial gap

o ~(NoommT) _{NooimmT) (wy o
Treatmem 112155+ 17167 43,77 - 2083
o _ 14628 ) 12527 o )

_Control 0012 - 3285 6HOOT = G312 94447 - 0452

Table 2: Biomechanical parameters. evaluated in treatment and control aroups,
VP vield pomt DSt ultimate stength, St stifToess, ALELS: maximum stored

energy ® significant difference hetween the (wo eroups (P20.03)

Biomechanical parameters =

Y.P kg CSRer SHfReanm ME SR em)
Treatment ISRV 2024 D8N 017 116 = 0.26

“Contral 0.63: 014 071 043 0422015 (6] - 0y
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Fig. 1: Schematic drawing showing the new method used for guantitative gssue charseterizanion, ep: epithelium. ep.g: epithetial
gap. 12 the fickd o which the number of Sthroblasts and capillary huds were counted, gtz granulation tissue. [0 the depth ol

vrattlition tssue.

Fig. 2: The epithelial gap in treatment group tHack, 40x), Fig. 3: The epithelial gap in control group tH&EL 40,
Compare the gup with the ligure 2,
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Discussion

The ortgins of the therapeutic use ot herbal medicine can be traced back to Ching about 3000 VUUrS 4go.
Many of these plants such as Artemisia, with antioxidant properties act s radical scavengers. inhibit lipid
peroxidation. and theretore protect the body from several discases attributed o the reactions ol free radicals.,
Therapeutic etfects of Artemisinare attributed to phenolic anttoxidants such as flavonoids. tannins, coumarins.
xanthenes. and antioxidant micronutrients (e.e. Cu. Mn., Zny. The antioxidant activity of fTavonoids is
efficient in trapping superoxide anion, hydroxyl perosyl and aleohxyt radicals. Ariemisia has been used as
deytoprotective agent for gastric uleers. external treatment of skin injuries and (or dermal ulcers. Scientists
belicve that dehydreleucodine is the active principal of this plant. increases castric glveoprotein svnthesis
and prevents iestons of the gastric mucosa induced by ethanol and other necrotizing agents, The mechanism
ol the protective action is unknown althoueh it seems w be related o cndegenous prostaglandin,
Antivleerogenic activity of Artemisia has been reported by some other rescarchers. 1 is sugeested that the
antiintlammatory activity of dehyvdroleucodine may be attributed o interference with multiple targets on
the level of transeription fuctors. such as NF — Kappa B. and cviokines.” Other Indings sugeest that this
tracitional medicine is worthy of being investivated as a novel remedy for the treatment of delived - wvpe
hyper sensitvity. inhibition o' Iymphocyie proitferation and reduction in (L = 2 production.” Scoparone Is
anrjor component ol the shoot o Artemisia which has been used for the treatment of hepatitis and biliarn
ract infection i oriental countries. Scoparone decreases the production of the inflammatory mediators
such as nitric oxide and prostaglandin E. in macrophages by inhibiting inducible nitric oxide svithase and
cvelooxygenase 2expression. ! Several in vitro studies hiv e demonstrated that flavonoids affecting varions
steps i the arachidonate cascade via eyvelooxygenase 2 or lipoxveenase resulted in decrense of
mtlommation. {twas suggested that Artemisia extraet stimulated endothelial ¢ell proliferation by increasing
the production of husic tibreblast growth factor. and theretore the more production of healing tissue. = The
antimicrebial activities of four species of Artemisia of Tran are reported.'™ Animal experiment has
demonstrated that ginghao acid 15 one of the actively bacteriostatic constituents of the Artemisin, The
hepatoprotective elfect of this plant was verified by histopathology of the Hver, which show ed mproved
architecture. absence of paranchyma congestion. decreused celtular swelling and apoptic cells, These tindings
scientifically validated the tradinonal use of Artemisia for various liver disorders.

Aceording to aforementioned reasons the results of this study can be explained casily. Since reduction of
inflammation predisposes the injured tissue to healing. bused on histopathologic findings. the mcrcased
number of fibroblusts is due to mitogenic properties of the plant. results in more production of collagen and
more strength of the healing tssue, and therelore re epitbelialization. Inerease in capillary buds resuits in
formation of granulation tissue in o shorter time. Biomechanical results confirm the histopathological findings
obviously, The improvement of biomechanical indices. in treatment group. is indebred 1o increasing the
fibroblasts and collagen and also decreasing of epithelial gap.™ [n conclusion. Artemiisia sieheri extract
aceelerates the healing process in skin sound via svarious mechanisms,
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