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Abstract: Several meitinal plants possessed a wide range of dermatological effects included antibacterial,
antifungal, antiviral, antiparasitic, anticancer, hair greptbmoting activity, wound healing effects, for the
treatment of burns, eczema, acne, vitiligo, andiasis as skin lightening, as skin protection therapy and to
slow down skin ageing. The current review will discuss the medicinal plants which showed dermatological
effects and applications.
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I. INTRODUCTION:

Human skin, the outer covering of the body, is the ktrgegan in the body. It also constitutes the first
line of defense. Skin disease is a common ailment and it affects all ages from the neonate to the elderly and
cause harm in number of ways. The skin diseases can be categorized into nine commaoadtgsessiral
infections, bacterial infections, fungal infectionsarasitic infections, pigmentation disorders, tumors and
cancers, trauma and Other conditions such as wrinkles, rosacea, spider veins and varicaegecheaanot
be neatly categoriz§t]. Several medicinal plants possessed a wide range of dermatological effects included
antibacterial, antifungal, antiviral, antiparasitic, anticancer, hair grpvatmoting activity, wouncand burn
healing effects for the treatment ofczema, acne, vitgb, and psoriasis, as skin lightening, as skin protection
therapy and to slow down skin ageing[@]. In the current review, the medicinal plants which showed
dermatological effects and applications were reviewed.
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Agrimonia eupatoria

Prepared ethanolic extract ointment showed wound healing activity in rats in contrast with
fucidin ointment and aqueous extract ointment, hence the wound healingompleted in 10 days by using the
ethanolic extract ointment, while the healing was completed in 12 and 14 days for the aqueous extract and
fucidin ointments respectively, in comparison with the untreated wound which needed more than 16 days for
healingcompletion L1-12].
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Allium sativum

A randomized placeboontrolled doubléblinded study show that 5 h after the administration of garlic
powder a significant increase in capillary skin perfusion occurs by 55% in the healthy volunteers. The increased
erythrocyte velocity results from vasodilation of precapillary arterioles which increases diameter of erythrocyte
column by an average of 8.6%3. Chicken skin wounds exposed to aged garlic extract show an increase in
the reepithelialization and dosgependent neovascularizatioti4-15].

Aloe vera

Aloe veragel enhanced wound healing. It reduced wound diameter (induced on both sides of the
vertebral column) by 62.5% in mice receiving 100 mg/kg/day orally and 50.80% in animals receiving topically
25% Aloe vera[18]. Many studies showed that aloe hasten wound healing cause by burns, frostbite, electrical
injuries, caustic chemicals and surgery. It stimulated the activity of macrophages and fibroblasts which increase
both collagen and proteoglycan syntlseand promote tissue repdlir also enhanced collagen deposition and
crosslinking in granulation tissue in wounds and improved scar strength compared with topical antibiotic
medication [1922]. Acemannan also accelerated wound healing and reduce nadiadicced skin reactions
[16-18].

Ammannia baccifera

The application of leaf extracts éfmmannia bacciferd. cream to the infected wound in rats, it
improved the healing activity and reduced the risk of further infection. The application of ethaabégtracts
of A. bacciferawas found to improve the different phases of wound repair, including collagen synthesis and
maturation, wound contraction and epithelializatibg-20].

Bauhinia variegata

Excision and incision wound models in albino Wigtats, were used to evaluate the wound healing
activity of the ethanolic and aqueous extracts of ro@afhinia variegataat dose of 200 and 400 mg/kg bw.
Both aqueous and ethanolic extracts of rooBatihinia variegataat both doses produced significambund
healing by excision and incision wound models, which was comparable to that of standard (framycetin) in
excision wound modePR[l-22].

Bellis perennis

The wound healing activity dBellis perennidlowers was evaluated in Wistar albino rats. DriBallis
perennisflowers were extracted with ethanol, then fractioned wiutanol and an ointment was prepared
from the nbutanol fraction. Six wounds were created for each animal by using circular excision wound model.
The first two wounds were treatéapically with HOTBp (hydrophilic ointment treatment containingutanol
fraction). The second two wounds were control group and not treated with anything. The third two wounds were
treated only with HOT (hydrophilic ointment treatment withotdbutanolfraction). Treatments were applied
once a day and lasted for 30 days. Wound samples were excised on days 5th, 10th and 30th. The percentage of
wound healing was calculated by Walker's formula after measurement of the wound area and the tissue samples
wereexamined histopathologically. The percentages of wound closure (HOTBp: 100%; HOT: 85% and control:
87%) and histopathological observations showed that there were statistically significant differences between
HOTBp, HOT and control groups (p < 0.05) at 3@#y. The authors concluded that topically administered
ointment prepared from thebutanol fraction oBellis perennidlowers has a wound healing potential without
scar formation in circular excision wound model in r2t3.[
Bellis perennigs the hore o pat hdéds first choice for deep tissue inju
and muscular soreness, deep tissue injuries and sport occRieas.[

Bryophyllum calycinum

The ethanolic extract of the leaves of the plant was evaluatet fapund healing activity by using
excision wound model in rats. The histological investigation showed that plant leaf ethanolic extract exhibited
significant wound healing potential which could be attributed to the presence of steroid glyc2&@igs [

Caesalpinia crista

The wound healing activity of different extracts of seed kerne(Gaefsalpinia cristavas investigated
in excision, incision and dead space wound models in albino rats. Ethyl acetate fraction of seed kernel of
Caesalpinia cristehasshown better wound healing activity in all models as compared to alcoholic extract and
ether fraction. While petroleum ether extract, butanol fraction and butanone fraction has shown the least
effective wound healing activity2B-29].
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Calendula officindis

The effects of oral and topical application@élendula officinalisflower extract on excision wounds
were checked in rats. The percentage of wound closure was 90.0% in the-tesdtect group, whereas the
control group showed only 51.1% on the ey day of wounding (P<0.01). The days needed for re
epithelization were 17.7 for the control animals; while, extract treatment at a dose of 20 or 100 mg/kg bw
reduced the period to 14 and 13 days, respectively. A significant increase was observegdnothegroline
and hexosamine content in the extrmeted group compared with the untreated anin®ls [

Surgically induced skin wounds in rats were treated with a 5% Calendula ointment in combination
with allantoin. The drug combination was found nearkedly stimulate physiological regeneration and
epithelialization. This effect was attributed to more extensive metabolism of glycoproteins, nucleoproteins and
collagen protein during the regenerative period in the tis2ie37).

Calendula officinalis

The therapeutic efficacy of marigoldCélendula officinaliy extract was investigated in the
epithelialization of lower leg venous ulcers. Twentye patients with 33 venous ulcers out of 34 patients were
treated with Calendula officinalisointment) whch applied twice a day for 3 weeks. The second group was a
control group that consisted of 13 patients with 22 venous ulcers. In the control group, saline solution dressings
were applied to ulcers for the same period. In the experimental group the tédaksof all the ulcers at the
beginning of the therapy was 67,544 mm2. After the third week the total surface of all the ulcers was 39,373
mm2 (a decrease of 41.71%). In seven patients, complete epithelialization was achieved. In the control group
the totl surface of all the ulcers at the beginning of the therapy was 69,722 mmz2. After the third week the total
surface of all the ulcers was 58,743 mm2 (a decrease of 14.52%). In four patients, complete epithelialization
was achieved. There was a statisticalfnificant acceleration of wound healing in the experimental group (p <
0.05) B3]

Calotropis procera

The wounds healing effect of the latex@dilotropis procerawas evaluated in rabbits. Animals were
treated daily for 21 days. The wounds' dianmgetsere measured on the day of wound creation, thereafter on
days 7, 14 and 21 post wound creation. Biopsies of the wounds were taken on days 3 and 21 and viewed
histologically. The wounds were found to be significantly (p<0.05) reduced in groups tretitexD% latex in
honey and triamcinolone, on day 7 post wound creation, while there was a significant (p<0.05) reduction in
wound surface area in all treated groups on days 14 and 21 post wound creation. Histological findings in
untreated group showed thidkundle of collagen fibres some of which had broad based configurations,
reminiscent of keloid. The group treated with 2ml of Calotropis latex revealed the presence of florid granulation
tissues on day 3, while there was a marked reduction in quantitgizmaf collagen fibres on day 21 post
wound creation which was comparable with what was seen for the triamcisicdated group34-35).

Mice topically treated with Calprotein, purified from the aqueous extracts@fprocerarevealed
antibacterial ativity and significant wound healing after 14 days comparable to fusidic acid as positive control.
This protein was devoid of cytolytic effect even at higher concentrations on skin cells afte362a87h [

Cassia occidentalis

The wound healing propertygf methanolic crude extract @@assia occidentalideaves and a pure
compound chrysophanol isolated from it, was evaluated in excision, incision and dead space wound models.
The parameters studied included rate of wound contraction and the period eli@fz#tion in excision wound
model. Tensile strength in incision wound model and granulation tissue dry weight in dead space model were
assessed along with histopathological examinations. Chrysophanol was found to possess significant wound
healing propay than methanol crude extract. This effect was evident by the decrease in the period of
epithelialization, increase in the rate of wound contraction, skin breaking strength, granulation tissue dry weight
content and breaking strength of granulation tisstistopathological study of the granulation tissue showed
increased collagenation when compared to control group of anig@aBe].

Clitoria ternatea

The wound healing activity o€Clitoria ternateaseed and root extracts was investigated usingiercis
incision and deadpace models in rat€litoria ternateaseed and root extracts significantly improved wound
healing in excision, incision and deapgace models when administered orally by gavage as well as applied
topically as ointment. These effgcivere comparable to that of cotrimoxazole ointment. The finding of the
study also showed th@litoria ternateaaffected all three phases: inflammatory, proliferative and remodeling
phases of wound healing(].
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The wound healing potential of standartizClitoria ternatea leaf extract in terms of different
enzymatic models, which are mostly associated with skin wound, was evaluated. The methanol extract and
fractions were screened for its hyaluronidase, elastase, and matrix metalloprete{ivigé>-1) inhibitory
activity compared with standard oleanolic acid. The activity was rationalized through reverse phase high
performance liquid chromatography (RHPLC) standardization of the extract and fractions with respect to its
isolated biomarker taraxerol @ld 5.27% w/w). The extract showed significant (P < 0.001) hyaluronidase
(ICs) 18. 08 nil) atd. MMB1 (R g0.05) inhibition, but the elastase inhibition was insignificang, (IC
42.68 N 0.46 eg/ ml). Among the fractions, et hyl acet
hyaluronidase (I2 8. 01 N )landdMMRE (@ < Mm01). The HPLC analysis revealed that the extract
and the ethyl acetate fraction are enriched with taraxerol (5.32% w/w and 4.55% w/w, respedtiv&®)

Cupressus sempervirens

The essential oils obtained from cone<Caipressusvere evaluated for their wound healing and-anti
inflammatory effectsin vivo wound healing activity was evaluated by linear incision and circular excision
experimental wound models, assessment of hydroxyproline content, and subsequently histopathological
analysis. The healing potential was comparatively assessed with a reference ointment Madecassol. Additionally
aceticacidiinduced capillary permeability test was used to test the ofligffdimmatory activity. The essential
oils of Cupressus sempervirenar. horizontalisand Cupressus sempervirenar. pyramidalis did not show
any significant wound healing effeet344].

Cydonia oblonga

The healing effect of quince seed mucilage on the skin lesions inducee? ligxin was studied in
rabbits. Rabbits eived 5, 10, and 15% mucilage treatment. A solution-@ftdxin (83 mg/ml) in methanol
was prepared and 12 pl were applied on skin twice with 24 h interval. On the day eight, erythema and
inflammation with grown hairs were observed. The complete heafiige skin damage was recorded in
rabbits treated by 10 and 15% guince seed mucilage. The proposed mechanisms of healing effects of quince
seed mucilage were: preventing impaired protein synthesis-dyokin, acting as an obstacle betwee@ T
toxin and skin along with reducing water evaporation and acting as antioxithab]|[

Cynodon dactylon

The wound healing activity of hydroalcoholic extract@nodon dactylonwas evaluated by using
excision wound model. The parameters included treeahtvound contraction and the period of epithelization
in excision wound model. Herbal ointment was prepared using different bases and concentrations 7.5% and
10% compared with standard cipladine (povidardine). According to the healing parameters thpical
application of hydrochloric extract @ynodon dactylopromoted wound healing activity in excision model in
rat [47].

Wound healing potential ad@ynodon dactylonwas evaluated in different experimental model such as
excision wound healing moHand Incision wound healing model in albino Wistar rats by using the gel
preparation of aqueous and alcoholic extract. Alcoholic and aqueous extract gel showed significant increased in
the rate of wound healing in excision model (p<0.05) and in excisimdel (p<0.01)48].

The wound healing activity of flavonoid fraction d€ynodon dactylorwas evaluated in excision
wound in mice. The flavonoid fraction ofCynodon dactylorwere applied externally daily on the excised
wound area for 8 days. The a¥lonoid fraction facilitated the healing process as evidenced by increase in
collagen and protein and decrease in lipid peroxide in granulation t&S$5€)][

Cyperus rotuntdus

The alcoholic extract of tuber parts ©fperus rotundusvas examined fowound healing activity as
ointment in three types of wound models in rats (the excision, the incision and dead space wound model). The
ointments showed considerable difference in wound closure time and tensile strength in all wound models as
comparedto standard drug, nitrofurazone ointment (0.2 % whAi}$2].

Datura fastuosa

The ethanolic extract dbatura fastuosawas evaluated for wound healing activity in Wistar albino
rats using excision wound model. The extract was formulated as an dirdii&o concentrations (5% and
10% wi/w). Nitofurazone ointment (0.2%w/w) was used as standard. The parameters utilized for evaluation
were percentage wound closure, mean epithelization time, hydroxyproline, DNA and protein level. The
histopathological stlies were also carried out on wound tissue. The result revealed that 10%atua
fastuosavintment exhibit significant wound healing activity comparable to that of the stargebd]|
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Daucus carota

The soft paraffin based cream containing 1%, aae 4% w/w of ethanolic extract ddaucus
carotaL. (EEDC) root was formulated and evaluated in wound healing activity on excision and incision wound
models. Animals treated with topical EEDC cream formulation (1%, 2% and 4% w/w) showed significance
decease in wound area, epithelization period and scar width whereas rate of wound contraction significantly
increased K <0.01,P <0.001 and <0.001 respectively) as compared to control group animals in excision
wound model. In incision wound model there wsgnificant increase R<0.01 andP <0.001) in tensile
strength, hydroxyproline and protein content of animals treated with topical EEDC cream formulation (2% and
4% wiw, respectively). Ethanolic extract@aucus carotd.. root cream when applied topibadid not show
any sign and symptoms of skin irritatidsbf56].

Dodonaea viscose

The effect of ethanol extract and flavonoid rich fractiorDofdonaea viscosawas investigated on a
simplified in vitro wound healing study. Cultured Keratinocytes (HACAUgre exposed to ethanol extract and
flavonoid rich fraction at different concentrations for 48 hours. The resultant cellular proliferation was
determined after 48 hours by MTT assay and calculated relatively to control. Flavonoid rich fraction of the
Dodmaea viscosinduced a significant cell proliferation after 48 hours exposure, when compared to the control
group. The flavonoids rich fraction of tli@odonaea viscoshas better efficiency in inducing cell proliferation
than ethanol extracbf].

Ethanoic extract of dried leaves showed wound healing activity in excised and incised wound in rats.
10% extract treated excision wound were found to have faster rate of contraction and epithelization. Ethanol
extract suspension and ointment induced sigmificwound response (breaking strength of skin, granuloma and
wound contraction) and overcome the dmaling properties of dexamethasos&-59].

Echium italicum

In vivo the wound healing activity dEchiumspecies was evaluated by linear incisioperimental
models. The chloroform extract BthiumitalicumL. was fractionated by successive chromatographic
techniques. Wound healing activity of each fraction was investigated following the bicasdag
fractionation procedures. The tissue samplesaated compounds were examined histopathologically. The
healing potential was comparatively assessed with a reference ointment Madecassol®, which contains 1%
extract of Centella asiatica. Significant wound healing activity was observed from the dipregared with
ethanol extract at 1% concentration. The ethanol root extractitfliEumL showed a significant increase
(37.38%) wound tensile strength in the incision wound model. Subfractions showed significant but reduced
wound healing activitypn in vivo wound models6[0-61].

Equisetum arvense

The effect ofEquisetum arvensé&% on wound healing in rabbits was investigated and compared to
povidone iodine and sodium chloride. Skin wounds were created on their dorsal aspect. Postoperatively, th
wound surfaces were macroscopically examined, the healing process and the rates of wound expansion,
contraction and epithelization were examined. Biopsy specimens were collected on the 4, 7, 18 and 14
postoperative days to dedtermine neutrophil, mateage infiltration, fibroblast and fibrosycteS% Equisetum
arvense caused wound contraction comparable to povidone iodine and sodium chloridelftlg dDthe
treatment. Differences in wound contraction Eofuisetum arvensé% treated rabbitsdtween postoperative
4™ days and postoperative 14th days were significant but betwBemd 14' day was nonsignificant.
However, in postoperative 4, 7, 10 and 14 days, the differences between the neutrophil, macrophage infiltration,
fibroblast andibrocytes were nonsignifican®2].

The effectiveness of topical application Bfjuisetum arvenseintment 3% in wound healing,
reduction of inflammation and pain relief after episiotomy was studied in nulliparous mothers. A-blidble
clinical trial wasperformed on 108 postpartum nulliparous mothers (54 women in horsetail group and 54
women in placebo group). About 5 + 1 and 10 + 1 days after the childbirth, the primary outcomes of
episiotomy (wound healing and pain intensity) were assessed basethess,eedema, ecchymosis, discharge
and approximation of the edges (REEDA) scale and a visual analogue scale (VAS). The number of used
painkillers and the adverse events during theldy treatment period were recorded. The mean scores were
significantly lower in the treated group than the control group. The adjusted pain score difference (MD) after 5
+ 1 and 10 £ 1 days wa®.3 (95% ClI:-3.2 t0-1.3) and 3.8 (95% CE4.7 t0-3.0), respectively. The mean
numbers of acetaminophen pills used in thetrmbrand treated group during the-d8y period of the study
were 6.8 £ 4.4 and 11.6 + 7.1, respectively (P < 0.001). Accordingly, 3% Equisetum arvense ointment
promoted wound healing and relieved pain during thedpperiod after episiotomp§].
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The effectiveness oEquisetum arvenseintment was evaluated in dermal wound (15 mm x 15 mm)
healing in rats. The first group did not receive treatment while the second group was treated with a 1:1 mixture
of Vaseline and lanolin ointmeriEquisetum evense 5% and 10% ointments were used in the third and fourth
groups.Equisetum arvensg% and 10% groups and the Vaseliarolin group had a statistically significant
higher wound closure ratio than the control groap:(0.05).Equisetum arvensaintment groups had a 95.26%
and 99.96% wound closure ratiB € 0.05) and higher dermal and epidermal regeneration, angiogenesis, and
granulation tissue thickness after 14 days as compared to the other greup£¥%) p4-65].

Euphorbia hirta

The wound hding effect of E. hirta was investigated by in vitro/in vivo wound healing models using
human dermal fibroblast cell line and Wistar rats. Wound contraction, hydroxyproline content and the protein
expression of COL3A1, bFGF, Sm&d3,-4 and-7 were meaged. TheE. hirta methanol extract showed
significant fibrobl ast proliferating activity (112%
also supported the wound healing potential of methanol extract, as evidenced by faster woundoogntracti
higher hydroxyproline (4.240 mg/100 mg tissue) and improved histopathology of granulation tissue as
compared to control groups and gentamicin sulfisdated ones. Western blot also revealed a significantly
altered expression of Smalediated proteingesulting in collagen productio®].

The wound healing effect @uphorbia hirtaethanolic leaves was evaluated in excision wound model
(cutting away 500 mfof the skin on the anteridorsal side under anesthesia) rats. The extract was
formulatedas an ointment (5% and 10% W/W). The wound contraction was observed at different time intervals.
Both the concentrations d&uphorbia hirtaleaf extracts showed significant (P<0.001) wound contraction in
this wound model in rat6y-68].

Foeniculum vulgare

The wound healing action of aqueous extractFoéniculum vulgarg2% and 7% ointment) was
studied in rats using excision wound model. Vaseline was used as control while Mupirocin was used as
standard. Post treatment the % wound contraction and wouadvasemeasured on 4th, 8th, 12th and 16th day.
the results revealed significant decrease in wound area and in % wound contraction was induced by ointment
of aqueous extract ¢foeniculum vulgarg9].

Fraxinus ornus

The skinregenerating properties ofetethanolic bark extract and its main component esculas
investigated in male rats with standard oval wounds. The wounds were evenly coated ,once a day for 15 days,
with propylene glycol (solvent), 14.2% extract solution or 3.45% esculin solulats treated with the bark
extract, exhibited a more intense epithelization of the wounds in comparison with the control groups in all stage
of the investigation. A weaker regenerating effect was found in group treated with [g€culih

Gossypiumspecies

The healing activity oflGossypium herbaceuteaves methanolic extrattas been proved by using
excision wound, incision wound and dead space wound models inlrratscision and excision models, a
significant decrease in period of epithelizatio amund contraction was observed in all the treatment groups
when compared to control. In the incision wound model, a significant increase in the breaking strength was
observed. Granulation tissue formation significantly increased in all treated animmglarecto contr¢v2].

The wound healing activity of ethanol and ethyl ether fractions of leav&osfypium herbaceum
was investigated by dexamethasone delayed wound healing model iGoatypium herbaceuntecreased
glucose level against dexamethasomn excision wound model wound contraction area was increased, the
epithelization period and scar area were decreased with significantly increase in percentage of wound healing
in Gossypium herbaceuttneated groups. In incision mode, a combinationertract plus dexamethasone
significantly increases the breaking strength. Hydroxyproline content significantly increased in the treated
groups compare to dexamethasone gft8ip

Hibiscus rosasinensis

The woundhealing activity of the ethanolic extraof the flowers ofHibiscus rosa sinensié and
10% w/w) was studied in rats using three different models (excision, incision and dead space wound). The
extract increased cellular proliferation and collagen synthesis at the wound site, as evidencedalsg in
DNA, total protein and total collagen content of granulation tissues. The ex#attd wounds were found to
heal much faster as indicated by improved rates of epithelialization and wound contraction. The ekract of
rosa sinensissignificanty (P<0.001) increased the woubdeaking strength in the incision wound model
compared to controls. The extraotated wounds were found to epithelialize faster, and the rate of wound
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contraction was significantly (P<0.001) increased as compared tokeamunds. Wet and dry granulation
tissue weights in a dead space wound model increased significantly (P€04001)

The efficacy and possible mechanism of thdutlyl alcohol extract of Hibiscussasinensisred
flowers (NHRS) was investigated in wwd healing using an excisional wound healing model in rats,
different concentrations of NHRS, or recombinant bovine basic fibroblast growth factor (rbFGF), were applied
twice daily for 9 days. Histopathology was assessed on day 9 using hematoxylirsemd/esson's trichrome
staining, and immunohistochemistry for vascular endothelial growth factor (VEGF), transforming growth
factorb1 (-AGF and CD6 8. Il mmunomodul ati on by NHRS was eva
NHRS accelerates wound @Ep via enhancing the macrophages activity, accelerating angiogenesis and
collagen fiber deposition response mediated by VEGF andf@ @#5].

Healing enhancing effect oHibiscus rosa sinensiwas assessed by the rate of wound contraction,
period of epitelialization, tensile strength (skin breaking strength), granulation tissue weight, and
hydroxyproline content. Animals treated with the extract exhibited an 86% reduction in the wound area
compared with controls, who exhibited a 75% reduction. The extestied animals were found to epithelize
their wounds significantly faster than controls (P < .002) and have shown significantly higheresiimg
strength than controls (P < .002). The dry and wet weight of granulation tissue and hydroxyprolineveeneten
also increased significantly when compared with corf6ls

Hibiscus sabdariffa

The wound healing activities of water in oil cream of the methanol extratibifcus sabdariffawas
evaluated in rats with superficial skin excision wounds. Ree@&ontainingH. sabdariffa extract showed
significant P<0.05) and concentration dependent wound healing activities. There was also evidence of
synergism with creams containing a combination of gentamicitasdbdariffaextract[77].

Jasminumsambac

The ethanol stems extract afasminum sambacwas evaluated for wound healing activity in the
ointment dosage form in excision wound model in mice. The extract was tested for wound healing activity at
two dose level (200 and 400 mg/kg bw ) using denmate. Total ethanol extract at dose level of 400mg/kg
body weight had shown significant increase in wound contraction, hydroxyproline content and decreased
epithelization period in excision wound model as compared to control [§&Jup

The aqueous andhanol extracts ofasminum sambdeaves were evaluated for its wound healing
(200 and 400mg/kg bw, by dermal route), in excision wound model using albino mice. Aqueous extract had
shown significant increase in wound contraction, hydroxyproline contentlecreased epithelization period in
excision wound model as compared to ethanol extract. The authors postulated that the enhanced wound healing
activity of aqueous extract may be due to free radical scavenging action and antibacterial property of the
phytoconstituents( tannins and flavonoids) identified in the e{#akt

The aqueous and ethanolic extracts of the leave$ dhsminum sambaere incorporated in simple
ointment base and screened for wound healing activity using (excision, incisionaahspbdee wound models)
in rats . The extracts possessed significant wound healing in all ig0de13.

Burns healing:

Aloe vera

Many studies showed that aloe hasten wound healing cause by burns, frostbite, electrical injuries, caustic
chemicals ad surgeryB2-83].

Calendula officinalis

Effect of Calendula officinaliflower extract was investigated against experimentally induced thermal
burns in rats. Burn injury was made on the shaven back of the rats under anesthesia and the animals were
treatel orally with different doses of the flower extract (20 mg, 100 mg and 200 mg/kg body weight). The
animals treated with the extract showed significant improvement in healing when compared with the control
untreated animals. The indicators of the wound ihgasuch as collagehydroxyproline and hexosamine
contents were significantly increased in the treated group indicating accelerated wound healing in the treated
animals. The acute phase protelraptoglobin and orosomucoid which were increased due toityjury were
found to be decreased significantly in 200 mg/kg body weight extract treated animals. The antioxidant defense
mechanism, which was decreased in the liver during burn injury, was found to be enhanced in treated animals.
The lipid peroxidation &s significantly lowered in the treated group when compared to control animals. Tissue
damage marker enzymes (alkaline phosphatase, alanine and aspartate transaminases) were significantly lowered
in the treated groups in a dose dependant manner. Theatisitqgical analyses of skin tissue also gave the
evidence of the increased healing potential of the extract after burn infljry [8
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Crocus sativus

The efficacy of pollen of saffroextractcream was evaluated in the treatment of thermal induced burn
wounds and to compare its results with silver sulfadiazine (SSD) in rats. Animals were divided into four groups
and administrated a topical cream including control, base, saffron (20%) or SSD (1%) at 24 hour after a burn
injury that was induced by hot water.ninal's weight, wound size, as well as skin histopathology were
determined in different groups under topical treatments. On day 25, average size of wound was 5.5, 4, 0.9 and
4.1 cnf in control, base, saffron and SSD groups. The wound size of saffron gemipignificantly smaller
than other groups. Histological comparison has shown that saffron significantly increapitthetalization in
burn wounds, as compared to other créeated wounds .

Euphorbia hirta

The effect of wholé&. hirtaethanolextract as 2% W/W cream was evaluated for burn wound healing activity
in rats. The percentage reduction in original woundeofhirta treated animals was showed significant burn
wound healing activity [8-87].

Jasminum officinale

Ampucare is a topal oil-based preparation containidgadirachta indica, Berberis aristata, Curcuma
longa, Glycyrrhiza glabra, Jasminum officinale, Pongamia pinnata,Rubia cordifolia, Terminalia chebula,
Trichosanthes dioica, Symplocos racemosa, Ichnocarpus frutesceng@apdbreviata, Nymphaea lotatc.
Application of ampucare in secowlégree burn showed burn healing effect with enhancement of antioxidant
function It increased wound contraction,; decreased NO, decreased xanthine oxidase activity, increased
proteinlevel, increased vitamin C, reduced glutathione and decreased MDA in blood $a&9lds

Effect on hair:
Adiantum capillusveneris

The hair growthpromoting activity of a preparation of tialiantum capillusreneriswas evaluated on
albino mice ugg a testosteronmduced alopecia modeRAdiantum capillusseneris solution was applied
topically to the back skin of animals and hair growth was evaluated by visual observation and histological study
of several skin sections via various parameters liisléodensity (number of follicles/mm) and anagen/telogen
ratio. After 21 days, a patch of diffuse hair loss was seen in animals received testosterone while animals treated
with Adiantum capillusrenerisshowed less hair loss as compared to those tredtedestosterone only. The
follicular density observed in th&ediantum capillusseneris-treated group was 1.92 + 0.47, compared to 1.05 +
0.21 in testosterongroup and 2.05 + 0.49 (follicles/mm) in finasterideated animals. Anagen/telogen ratio
was ggnificantly affected byAdiantum capillusveneris, which was 0.92 + 0.06 as compared with 0.23 + 0.03
and 1.12 + 0.06 for testosterone and finasteride treated groups, respe®vedy. [

Allium sativum

The topical use of garlic gel in a doulidénded randomized controlled trial was significantly increase the
therapeutic efficacy of topical betamethasone valerate in alopecia areata and it can be an effective adjunctive
topical therapy for alopecia areata]9

Carthamus tinctorius

It appeared thaCarthamus tinctoriuavas sufficiently characterized for the maintenance of skin and
hair when used as safflower seed oil 314 and 50 mg/day respectively [69]. The potential of hydroxysafflor
yellow A-rich C. tinctorius extract (CTE) was examined on haiogth bothin vitro andin vivo. The effect of
CTE on cell proliferation and hair growtssociated gene expression in dermal papilla cells and keratinocytes
(HaCaT) was determined. In addition, hair follicles from mouse neonates were isolated and tultoeedh
supplemented with CTE. Moreover, CTE was applied topically on theshaired skin of female C57BL/6
mice, and the histological profile of the skin was investigafetinctoriusfloret ethanolic extract promoted the
proliferation of both dermabapilla cells and HaCaT and significantly stimulated hair gregetimoting gess,
including vascular endothelial growth factor and keratinocyte growth factor. In contrast, CTE suppressed the
expression of transforming growth facorl t h a't i srelated geneh Fuithermdrep €TE treatment
resulted in a significant increase the length of cultured hair follicles and stimulated the growth of hair with
local effects in miced5].

Cistanche tubulosa

Cistanche tubuloseextract was studied in doubldinded, placebaontrolled clinical trial, to
investigate its efficacy in promting hair health in patients with mild to moderate patterned hair loss. The
density and diameter of hairs was compared with that in patients receiving a placebo at baseline, 8 and 16
weeks of the study. In order to determine the efficacy of treatmerdaodruff and scalp inflammation,
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investigator's visual assessment score and patient's subjective score were also performed. A statistically
significant increase in the hair density and hair diameter of the test group was recorded after 16 weeks. There
were also significant outcomes regarding the investigator's visual assessment and patient's subjective score of
dandruff and scalp inflammation in the test group compared to those in control group. Based on the results of

this clinical study, the authors adade thatCistanche tubulosaxtractis a promising substances for promoting

health of the scalp and haf€q].

Citrullus colocynthis

Petroleum ether and ethanol extract<Cifullus colocynthis were tested for their effect on hair
growth in albino ats. The extracts incorporated into oleaginous ointment base were applied topically on shaved
denuded skin of albino rats. The time required for initiation of hair growth as well as completion of hair growth
cycle was recorded. Minoxidil 2% solution wagphed topically and served as the standard. Hair growth
initiation time was significantly reduced to half on treatment with the petroleum ether extracts compared with
untreated control animals. The time required for complete hair growth was also cdrigidedaced. The
treatment was successful in bringing a greater number of hair follicles (>70%) to anagenic phase than standard
minoxidil (67%). The result of treatment with 2 and 5% petroleum ether extracts were comparable with the
standard minoxidil97-98].

Cyperus rotuntdus

The efficacy of topicalCyperusrotundusoil to decreaséairgrowth, was evaluated by an open
label pilot study. Eligible participants (n=65) with unwanted axillzair were assigned randomly to 3 study
groups: topicalCypeusrotundusoil (group 1), saline (group 2), and Alexandrite laser (group 3). Three
methods were used to evaluate the reshits:counts, observations of independent professionals, and patient
selfassessments. Overall results did not differ signifigametweenCyperusrotundusoil and the Alexandrite
laser (p>0.05). However, statistically significant differences were noted with respect to decrease of growth of
white hair (p<0.05), favoring the oil. This finding was evident by all 3 methods @waints, observations of
independent professionals, and patientasffessments) of assessment. No side effects were det&e1€x)[9

Daucus carota

Animal studies were carried out by application of standardized Dacarsta extract in gel
formulationto the shaved dorsal skin of albino rats, then histomorphometric analysis was employed to study
induction of the hair follicle cycle. To determine the effect of extract on the telogen to anagen transition, the
protein expr eatenin o maifbllieles avers determinel by immunohistochemistry. The results
showed that pet ether Dauaterota extract promoted hair growth by inducing the anagen phase. Specifically
the histomorphometric analysis data indicates that topical application of thetertrgel form induced an
earlier anagen phase and prolonged the mature anagen phase, in contrast to control and 1% minoxidil treated
group. Results also revealed an increase in both the numbers and size of hair follicles of the extract treated
group. More@ v e r the i mmunehistochemi cal -cdenimih lyag folésclesoé veal ed
the extractreated group, compared to the control grolL(i].

Eucalyptusspecies

A long-term usage investigation of a scalp lotion containing Eucalygxtraict, was carried out to
explore the change in physical properties of the hair fiber.-hdfl or wholéhead usage studies of a scalp
lotion with Eucalyptus extract were carried out for the following groups: Japanese female, Japanese senior
female, Jpanese male, and Caucasian female panelists. The improvement in hair luster and bounce in the root
part of the hair were recognized by the panelists after thet@ng application of the scalp lotion with
Eucalyptus extract. Measurement of hair glossngity and bending stress at the root suggests that this
improvement is based on changes in these physical properties. The results indicated that the recognition of
panelists is based on an actual change in the hair fiber properties. The efficacy optacaktract is
expressed regardless of race, age, or gender, since similar results were confirmed in all panelist groups. To
study the mechanism, the elasticity (Young's modulus) of thegnewth part of the cortex in Eucalyptus
extracttreated hair ath placebo hair were evaluated by the nRam®ntation method of atomic force
microscopy (AFM). The results suggested that the Young's modulus of thgraesh part of the cortex in
Eucalyptus extract treatduhir increases in comparison with placeba.hBhe IR spectra of treated samples of
hair show changes that appear to confirm a decrease in thehalphatructure and an increase in the beta
sheet structure [T).
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Foeniculum vulgare

The response of idiopathic hirsutism to topi€aleniculum vulgee extract cream was evaluated
clinically in a double blind study. 38 patients were treated with creams containing 1%, 2Béeoficulum
vulgare extract and placebo. Hair diameter and rate of growth were evaluated. The efficacy of treatment with
the creantontaining 2%~oeniculum vulgarevas better than the cream containing E&&niculum vulgarend
these two were more potent than placebo. The mean values of hair diameter reduction was 7.8%, 18.3% and
0.5% for patients receiving the creams containing 2% and 0% (placebo) respectividl93].

The effect of fennel topical gel on mild to moderate idiopathic hirsutism was studied by randomized,
doubleblind, placebecontrolled clinical trial using forty four women with mild to moderate idiopathic
hirsutism. The case group received fennel gel 3% and the control group received placebo. The effect of fennel
gel 3% was defined as reduction of thickness of facial hair in micrometer by microscope in comparison with
placebo. Measurements were performed at zero timde?d weeks after treatment. Hair thickness was similar
between the two groups before intervention. The hair thickness reduced from 97.9+£31.5 to 75.6+26.7 micron in
patients receiving fennel gel after 24 weeks (P<0.001). Four patients complained of (&hingase group)
and 4 patients complained of irritation and itching (3 in case group). However, this difference was not
statistically significanf104].

Glycyrrhiza glabra

Liquorice showed hair growth stimulatory activity. The hydtooholic Comparisn between
liquorice extract and Minoxidil 2%, showed that, 2% concentration of liquorice faldobolic extract
possessed better hair growth stimulatory activity than 2% Mind2id8)].

Gossypiunmspecies

Cotton honeydewextractis composed of a uniquembination of oligosaccharides, including fructose,
glucose, inositol, melezitose, saccharose, trehalose and trehalulose. Studies have shown that these
oligosaccharides exhibit a protective effect. Furthermore, the effect of these oligosaccharideadiedsin
normal and damaged human hair. Both clinical and scanning electron microscopy (SEM) studies were
performed. Standardized human hair samples were used to determine the effect ob# nask with 1%
cotton honeydewextracton the ultrastructre of hair. In addition, hair samples were submitted to different
aggressions, following various experimental protocols. SEM showed that, without extra aggression, the cuticle
scales appeared to lie more smoothly in the hair in cotton honegxteacttreated samples than in untreated
samples. Thextracttreated hair samples were also less prone to chipping. In a clinical study, 15 volunteers had
half of their hair treated with a formula with 1% honeydsxtractand the other half was left untreated as a
control. Pictures and visual evaluation of the hair showed that the honeyttestformula left the hair with a
smoothness and this result was confirmed by SEM. In addition, mRNA studies on epidermal cells were
confirmed the stimulating effect of honeydextracton keratin synthedit06].

Hibiscus rosasinensis

The effect oHibiscus rosa sinensidéiRSF),Calotropis giganted CGF) and Polyherbal formulation.
(HCF), a combination of both plants extract (petroleum ether leaf extracts were incorpuratear cream
base prepared by fusion method) was investigated in stimulating hair growth in stress induced alopecia animal
model in comparison with Minoxidil . Thus on comparison HRSF, CGF, HCF and Minoxidil it has been
observed that HRSF as well a€H herbal formulation application showed better growth that the patch with
minoxidil. The hair growth studies revealed that HRSF possessed excellent hair growth promoting activity by
an enlargement of follicular size and a prolongation of the anagen. phHaséair growth activity was also
observed in CGF but less in comparison to HRSF while the hair growth activity in animals treated a
combination of both extracts was found to be significant when all the groups were compared stti8fitally

The petrokum ether extract of leaves and flowers of Hibiscus-sasensis was evaluated for its effect
on hair growth by in vivo and in vitro methods. In vivo, 1% extract of leaves and flowers in liquid paraffin was
applied topically over the shaved skin of rat&l @assessed for 30 days. The length of hair and the different
cyclic phases of hair follicles, like anagen and telogen phases, were determined at different time periods. In
vitro, the hair follicles from rat neonates were isolated and cultured in DMEMesnppted with 0.01 mg/ml
petroleum ether extract of leaves and flowers. The results revealed that the leaf extract exhibited more potency
on hair growth when compared to flower extfa@8].

The effect of ethanolic extract of Hibiscus rosa sinensiskawas studied on androgenic alopecia.
The animals treated with testosterone and vehicle become alopecic from the second week of treatment, while
animals treated with finasteride and ethanolic extract of Hibiscus rosa sinensis did not become alopecic, the
follicular morphology gave further evidence to hair growth stimulatory effe@®$
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The ethanolic extract of H. rosa sinensis flower was evaluated as hair growth promote in female rats.
Skin was denuded with hair removing cream, electronic shavetshain clippers for ensuring complete
removal of hair. Then 2% solutions of H. rosa sinensis flowers were applied on shaved denuded skin twice a
day for thirty days. During this period they were observed visually for pattern of hair growth studies end afte
treatment period their skin biopiosis were taken for follicular density and cyclic phases of hair growth. On the
basis of visual observation of animals and histopathology, ethanolic extract of H. rosasinensis flowers showed
shorter hair and take more #nfor growth and favours telogenic stage of hair follicles as compared to control
thus it showed hair growth retarding activity inspite of hair growth promotinflLag

Anticancer:
Allium sativum

The application of chloroform extracts of garlic rednlthe complete resolution of cutaneous warts
without recurrence afteriid@ months in a placeboontrolled trial L11].

Diallyl disulfide from garlic Allium sativum) has been shown to have an antiproliferative effect on
human tumor cells including thosd skin. The consumption of garlic and related sulfur compounds has been
reported to inhibits NmethykN-nitrosourea induced mammary cancer, dimethylhydrazine induced colon cancer
, 4-(methylnitrosamino)l-(3- pyridyl)-1-butanone induced lung cancer, -tlithethylhydrazine induced hepatic
cancer, 7,12limethyl benzflanthracene and benajpyreneinduced skin cancer and carcinogenduced
stomach cancers in experimental animal{117].

Garlic oil increased glutathione (GSH) peroxidase activity in isdl&pidermal cells incubated in the
presence or absence of the potent tumor promoté&-tE2radecanoylphorbdl3-acetate (TPA), and inhibited
the sharp decline in the intracellular ratio of reduced (GSH)/oxidized (GSSG) glutathione caused by TPA.
According to these findings, it was postulated that the inhibitory effects of garlic oil on skin tumor promotion
may result from their enhancement of the natural @®pendent antioxidant protective system of the
epidermal cells [18-119.

Bauhinia variegata

The methanolic extract of stem bark Bf variegate(at a dose of 500 and 1000 mg/kg bw) exerted
anticancer effects in skin papilloma model against 7 ,diethylbenz (a) anthracene and croton oil induced
skin carcinogenesis in mice. It was effective inrdasing the rate of tumor incidence and the cumulative
number of papillomas. Tumor yield and tumor burden were also found to be reduced. The depleted level of
glutathione was restored B variegatabark extract treated groupsZQ.

Carthamus tinctoriws

The mixture of erythralkane6,8-diols from the flowers ofC. tinctoriusmarkedly suppressed the promoting
effect of TPA (120-Tetradecanoylphorbdl3-acetate) on skin tumor formation in mice following initiation
with 7,12dimethylbenz [a]anthracen&41-127].

Chrozophora tinctoria

The inhibitory effect ofChrozophora tinctoriaon mouse skin tumors was studied in vivo, tumor
initiation was achieved by a single topical application of 7DifBethylbenze (a) anthracene (DMBA) (40
eg/ 100 el e Afet Aadays,/tumoruyrmotion was begun by twieekly topical application of
Benzoyl peroxide (BPO) (20 mg/ 300 ¢l acetone/ mouse)
DMBA application , animals received a single topical dos€lubzophordinctoria extract (10 mg/gr carbopol
gel/mouse). Results showed that there were higher yields of tumors in those animals receiving both DMBA and
BPO. However, theChrozophora tinctorigpretreated group showed complete inhibition of tumor incidence.
The athors suggested that the antitumor effect of the plant was mediated by its scavenging of free radicals
which play an important role in skin canc&Rp-124].

Clerodendron inerme

The anticancer effects of ethanolic extract was investigated in - dj@thylbenz(a) anthracene
(DMBA) induced skin carcinogenesis in Swiss albino mice. Extract at a dose of 300 mg/kg significantly
prevented the tumor formation as well as restored the status of glycoconjugates and red blood cell osmotic
fragility in DMBA treatedanimal$125-126].

The chemopreventive and antilipidperoxidative effect of the ethanolic extracClefrodendron
inerme leaves were studied in 7A2limethylbenz(a) anthracene (DMBA) induced skin squamous cell
carcinoma in mice. Oral administrationtbe ethanolic extract dflerodendron inerméeaves ( 300 mg/ kg
bw) for 25 weeks significantly prevented the tumor incidence, volume and burden of tumor. The ethanolic
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extract ofClerodendron inerméeaves also showed potent antilipidperoxidative efésctvell as enhanced the
antioxidant defense mechanisms in DMBA painted [i2€].

Convolvulus arvensis

The cytotoxic effect ofConvolvulus arvensiénethanolic extract) was evaluated against 2 stage skin
carcinogenesis protocol, by tumor initiatorlZ-dimethyl benz(a)antheracene (DMBA) and tumor promoter,
croton oil in Swiss albino mice. Local application of the extract at 300 mg/kg/day inhibited the tumor incidence
up to 20% in 16 week&28-129].

Coriandrum sativum

The protective effect o€oriandrum sativum(CS) against 24linitrochlorobenzeninduced CDlike
skin lesions was studied in mice. CS, at doses el @5applied to the dorsal skin inhibited the development of
CD-like skin lesions. Moreover, the ThRiediated inflammatory cytokines, immoglobulin E, tumor necrosis
factor-U , i ntoer fi enrt cen-1, Ik-4, and H-13( wele kignificantly reduced. In addition, CS increased
the levels of total glutathione and heme oxygerlapeotein. Thus, CS inhibited the development of-i&B
skin lesions in mice by regulating immune mediators and may be an effective alternative therapy for contact
diseases]30].

Crocus sativus

Saffron treatments were given both before and after the induction of skin carcinogenesis. Standard
histological examiation of mice skin demonstrated that saffron ingestion inhibited the formation of skin
papillomas and reduced their size. Saffron extract inhibited skin carcinoma due to the induction of cellular
defense systems in micg&3f].

Daucus carota

The effect & Daucus carotdraction, pentane/diethyl ether (50:50), on was investigated skin cancer
cell motility and invasion. A pronounced decrease in cancer cell motility was observed. The treatment also led
to a decrease in cancer cell invasion and an incresdeddhesion. Additionally, thBaucus carotdraction
decreased t he -GIRases Rag and GDC4X d findin whiclh may partially explain the decrease
in cell motility [132].

The chemopreventive effects of eittract from Daucus carotaumbels was investigated on 712
dimethyl benzd)anthracene (DMBAnduced skin papilloma in mice. Topical 100% treatment delayed tumor
appearance, and inhibited tumor incidence and yield by 40 and 89%, respectively. Topical 50% treatment
inhibited tumor incidence and yield by 30 and 83%, respectivehereas the 5% treatment inhibited tumor
yield by 36%. Tumor volume was decreased by 99, 91, and 70% following topical treatments with 100, 50, and
5% oil, respectively. Intraperitoneal treatment inhibited tumor yield by 43%, and decreased tumor wlume b
85%, whereas gavage treatment showed minimal eff&35k

Hibiscus rosasinensis

Hibiscus rosa sinensisextract possessed a protective effect against the tumour promotion stage of
cancer development. The ameliorative potentiaHibiscus rosa sinesis extract was investigated in
hyperproliferation and oxidative damage caused by benzoyl peroxide and ultraviolet radiations in mouse skin.
Pretreatment withH. rosa sinensiextract (3.5 mg and 7 mg/ kg bw) partly restored the levels of cellular
protective enzymes (P<0.05). Besides, malondialdehyde formation and hydrogen peroxide content (P<0.05)
were statistically significantly reduced at both doses. The ornithine decarboxylase activity and thymidine
incorporation in DNA were also reduced dose depeily (P<0.05) by the plant extr§i35].

The role of gentisic acid in the chemopreventive activity of Hibiscasa sinensisextract was
studied in 7,1&imethyl benz(a)anthracene (DMBA)/croton-oiediated carcinogenesis in mouse skin via 12
O-tetradecanoyl phorbel3-acetate (TPAJjnduced tumour promotion response and oxidative stress.
Application of H.rosasinensisextract 30 minutes prior to the application of croton oil twice weekly for 20
weeks caused significant reduction in the number of tumper mouse and the percentage of turb@aring
mice. The latency period for the appearance of the first tumour was delayedasasinensigretreatment.
Pretreatment of Hosasinensiextract (3.5 mg and 7 mg/kg bw) and gentisic acid (2.0 mieog 4.0
microg/0.2 ml acetone per animal) restored the levels of GSH, and its metabolizing and antioxidant enzymes
(P<0.05). There was also a statistically significant reduction in MDA formation a@¢d ¢dntent (P<0.05) at
both doses. The authors postatht that gentisic acid has a role in the modulatory activity of
H. rosasinensisextracf136].
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The methanol extracts of 56 plant parts from 47 medical and edible plants cultivated in Okinawa were
tested for their proliferative effects on NB1RGB skin fidesh cells. Methanol extracts ddsminunmsambac
showed higher NB1RGB cell proliferation activity (>10%) than the cofiti®r].

Juglans regia

The cytotoxic effects of Juglans regiextracts and juglone, a napthoquinone isolated from the
chloroformextractof the root part ofuglans regiaand used as starting material for the further synthesis of a
novel series of triazolyl analogs, were studied against various human cancer cell lines. The different extracts
of Juglans regiand the isolated compounjiglone) exhibited satisfactory cytotoxic activity against a panel of
eight different human cancer cell lines including skir4@1)138].

Antibacterial and antifungal effects:

Allium sativumcontains ajoene, which exerted antifungal activity. 34 patigaated topically with 0.4% ajoene

cream once a day for tinea pedis, 79% were cleared within 7 days ,while others were cleared within 14 days. In
a 3month followup, all participants were free of fungus3f.

Alpinia galangal

It has been shown thassential oils from both fresh and dried rhizomes of galangal have antimicrobial
activities against bacteria, fungi, yeast and parasite. Terghoénone of the monoterpenes in the essential oil
from fresh galangal rhizomes, contains an antifungal agtidgainst Trichophyton mentagrophytes
Acetoxychavicol acetate, a compound isolated from gpemane/diethyl ethegoluble extract of dried
rhizomes, was active against some bacteria and many dermatophyte spedidsAdgalangahave antifungal
activity against fungi resist the common antifungal products like amphotericin B and ketoconazole [45]. It
exerted a concentratiedependent inhibition of the growth of zoonotic dermatophytes and the-lijeast
Candida albican$140-141].

Anchusa strigosa

The aqueous extract ohnchusa strigosg 15 mg ml 171 medi um) produced anti fu
percentage of mycelial inhibition against M. caiiis mentagrophytegsnd T. violaceumwere 150.1+9.84 ,

36.7+3.80, and 71.7+1.91 respectively .

Asphodelus fistulosus
Asphodelus fistukusshowed antifungal activity againgtichophyton violaceurfil43.

Daucus carota

The antimicrobial activity of the essential oil Bfaucus carotasubsp carotdrom Portugal was
evaluated against several Gram positive and Gram negative bacteria, geasttophytes, anAspergillus
strains. The results showed a significant activity towards Gram positive bacteria (MICi 8.643fl/ml),
Cryptococcus neoformar(®.16 pl/ml), and dermatophytes (0iZ264 ul/ml). The inhibition of the germ tube
formation and the effect of the oil ddandida albicandiofiims were also unveiled. The oil inhibited more than
50% of filamentation at concentrations as low as 0.04 pl/ml (MIC/128) and decreased both biofilm mass and
cell viability [144].

Dodonaea viscosa

Antifungal activity of solvent extracts of leaves and shodboflonaea viscosaas studiedagainst
fungi, Aspergillus niger Aspergillus flavus, Paecilomyces varioti, Microsporum gypseum, and Trichophyton
rubrum causing skin diseases. All crude extractsemMeund to be effective against the tested fungi. However
chloroform has strong inhibitory activity against fungi as compared to ethanol, methanol, ethylacetate and
aqueous extracts. The maximum inhibitory activity of ¢fleanol extractvas observed agest P.variety, T.
rubrum and M. gypseumB81.82%, 80% and 73.34% respectively, while, it possessed moderate inhibitory
activity againstA.flavus 65.72% and minimum inhibitory activity againstniger 62.5%. The maximum
inhibitory activity of the ethyl actate extractvas observed againgt rubrum M. gypseunandP. varioti 80%,
73.34 and 63.64% respectively, while it possessed moderate inhibitory activity agaffestus57.15 and
minimum inhibitory activity againsA.niger 50%. The maximum inhibory #eity of the chloroform extract
was recordedhgainstP.varioti T. rubrumand M. gypseunm®0.91%, 80% and 73.34% respectively, while it
exerted moderate inhibitory activity agaidsflavus71.41% and minimum inhibitory activity again&tniger
50%. The mainum inhibitory activityof the methanol extracivas observed againBtvarioti and T.rubrum
81.82 and 80%, while, it possessed moderate inhibitory activity agaimgerandA.flavus62.5% and 57.15%
respectively and minimum inhibitory activity agaimdtgypseunt3.34%. The maximum inhibitory activityf
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