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ABSTRACT

The main anti-acne medicines including retinoids, systemic and topical antibiotics and hormones
have several severe side effects. According to the literature, it is expected that Calendula
officinalis, Rosa canina, Zataria multiflora and Trigonella foenum graecum which have
antibacterial, anti-inflammatory and anti-oxidant effects, and Glycin max that have
phytosterogenic property, heal the inflamed lesions of the disease. The purpose of the present
study was to formulate and clinically evaluate an anti-acne cream using the extract of the above
mentioned plants.A general formula of a cleansing cream containing bees wax, spermaceti,
borax, liquid paraffin and water was considered and then corrected. The best formula was chosen
according to its physicochemical properties. The stability of the formulation was evaluated. After
diagnosis of acne vulgaris, the number of inflamed lesions and severity of the disease were
determined. After two weeks of administration of the coded formulations, the process of
improvement and possible complications were reviewed. If necessary, the treatment was
continued for another two weeks. Finally, the patients were examined for the number of lesions
and the severity again. The significance of data was analyzed statistically using SPSS. The final
product was water in oil cream with suitable appearance and acceptable physico-chemical
stability. Clinical trial results were significantly illustrated the effectiveness of the formulation
mainly against papular and pustular lesions; disease severity and acne-induced inflammation,
when compared to placebo. Previous researches have shown the presence of steroid saponins in
Trigonella foenum graecum that make it a good anti-inflammatory agent. Also, anti-oxidant and
anti-microbial effect of the other above mentioned plants are reported. Considering the results of
the present study, when compared with placebo, a formulation containing the mixed extract of
the plants has a good efficacy in the treatment of acne vulgaris by reduction of the number of
lesions and inflamed area.
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INTRODUCTION:

Acne is a common skin disease that affects nearly 80% of adolescents and young adults aged 11
to 30 years. The development of inflammatory lesions often drives acne patients to seek
treatment.

Topical medicaments used in acne treatment, e.g. tretinoin may cause primarily mild dermatitis.
Bleaching of skin and hair is the common side effect of benzoyl peroxide. Although there is no
proved documentation regarding systemic absorption of retionids through skin, they should be
avoided in pregnancy and lactation®. Cosmoceuticals and pharmaceuticals are growing areas of
interest and controversy in acne therapy and developing new active botanical extracts and
compounds to provide them as anti-acne agents is still a field with great potential.

Calendula officinalis is a short-lived aromatic perennial plant in the family Asteraceae that is
used for the treatment of skin disorders and pain, and as a bactericide, antiseptic and anti-
inflammatory agent. Its main components are carotenoids, flavenoids, triterpene saponins and
essential oil with anti inflammatory, antibacterial and antiviral effects. It has been demonstrated
that a formulation containing the plant extract stimulates epithelization and renewing of wounded
skin >#

Trigonella foenum (Fenugreek) is a plant in the family Fabaceae containing saponins, mucilage
and alkaloids. The mucilage component of the plant is responsible for its protecting, emollient
and healing effects. The saponin component has antimicrobial and anti-inflammatory activities.**
Rosa canina is a rose species normally ranging in height from 1-5 m which is high in certain
antioxidants. It mainly contains fatty components, vit-E and, essential oil and protein substances.
It has been shown that galactolipid component of the plant, with anti- inflammatory effect may
prevent chemotatic reactions in peripheral circulation >.

Glycin max is a species of legume native to East Asia and mainly consisting of phospholipids
and phytoesterols with anti-tumor and phytoestrogenic properties™ *.

Zataria multiflora Boiss. is a plant belonging to the Laminaceae family that geographically
grows in Iran, Pakistan and Afghanistan °. Its main compositions are flavenoids, essential oil,
tanin and polyphenols with anti-inflammatory, antiallergic and angioprotective effects. The main
constituents of the essential oil of this plant are phenolic compounds such as carvacrol and
thymol ’. Its antifungal, and antihelmintic effects are well demonstrated 8. The essential oil of
Z.multiflora has been traditionally used for its antiseptic, anti spasm and local anesthetic
effects®®. The present article includes formulation of a topical cream using above mentioned herb

extracts and a controlled clinical trial using this multicomponent dermatological cream.
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MATERIALS AND METHODS

Plant materials

Calendula officinalis was collected from Kolah-Ghazi Mountain, Isfahan, and identified in the
department of botany Isfahan University, Iran. Soy beans were purchased from Behshahr, Iran.
The other plant materials were kindly donated by research and natural resources center, Isfahan,
Iran. Aerial parts of C. officinalis and Z. multiflora, hips of R. canina and soybeans were dried in
the shadow at room temperature for 72 hours, then weighed and stored in dark, cool and dry
place. Then, they were grounded to fine powder and separately suspended in methanol in a
beaker to avoid solvent evaporation, the container was closed using parafilm and stored in
shadow for 48 hours. The extracts were then filtered and concentrated in rotary evaporator to a
completely dried film. Z. multiflora essential oil was extracted from 250 g powder in a BP
extraction apparatus for 2 hours.

Formulation design.

Due to occlusion characteristics of fatty bases, the minimum amounts of fats were used. Also,
lactic acid was added to adjust the cream pH to 5.3. To enhance wash ability of the final product,
polyethylene glycol 2000 was added. Since creams and other water containing dosage forms
should be preserved from microbial contamination, methyl and propyl paraben (3:1 ratio) were
added to the formulation. Finally, herbal material was incorporated to cream base by levigation.
The amounts of herbal materials are listed in Table 1

Table 1. The amount of herbal material used in formulation design.

Plant Material Amount
Z. multiflora Extract 19
R. canina Extract 19
C. officinalis Extract 29
T. foenum Extract 29
G. max Extract 19

Z.multiflora Essential oil 0.3ml

Clinical trial

A clinical trial was initiated to evaluate the efficacy of final formulation in comparison to
placebo in patients with acne vulgaris. Sixty patients with mild to moderate acne vulgaris were
selected and inspected for the disease. After identification by dermatologist, informed consent
was obtained from patients. The purpose of the study, nature of the herbal preparation, the
procedures to be carried out and the potential risks and benefits were explained to the study
subjects in detail. The Ahvaz Jundishapur University of Medical Sciences Ethical committee

permission was obtained before performing the experiment. Patients who had systemic
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complications, menopausal disorders and patients with drug induced acne were excluded from
the study. Also, pregnant and lactating patients and some who had systemic topical treatment
during last 3 month were not included. The final population of each group was about 30 persons.
During the initial visit, the patients were assigned to two treatment groups. The first group was
contained patients with less than 10 papulo-pustular lesions which were considered as mild. The
second was contained patients with more than 10 papulo—pustular lesions that were considered as
moderate °.

Then, patients were assigned to two herbal cream and placebo control groups and were
recommended to apply once daily. Also they were advised to come for follow up 2 and 4 weeks
after treatment. Inflammation index and the total number of lesions were recorded at every
follow up. The severity index was determined by dermatologist according to the lesion counts,
the diameter and the depth of lesions for each patient.

Statistical Method

After data collection, labels were decoded and results analyzed using SPSS software program.
All the results were analyzed statistically using Student-t test for paired data of different levels of

significance. The results were presented as mean+ standard error.
RESULTS AND DISCUSSION

The mean age of patients for treatment and control group were 21.97 and 22.13 yeas
respectively. The pretreatment records are shown in Table 2.

Table 2. Comparison of acne vulgaris indices in treatment and control groups before
treatment (Meanz SE, n=30)

Index  The number The number The number Inflammation  Severity

of papules of pustules  of nodules index
Control  19.03+2.26 1.13+0.36 0.40+0.28 17.93+2.95 1.73+0.11
Test 16.40+3.05 2.51+0.57 0.68+0.36 22.24+0.12 1.7340.08
Pvalue 0.49 0.098 0.589 0.27 1.00

The results indicated that the incidence of papular lesions before treatment in treatment and
control group were 16.40 + 3.05 and 19.03 + 2.26 respectively and There was no significant
difference between them (P= 0.49). Also, there were no significant differences regarding the
other disease indices between the two groups (p> 0.1)

The results indicated that the inflammatory acne index and total counts were significantly
reduced after 2-4 weeks of treatment with the herbal cream (Figure 2). It was showed that the
rate of healing of papular and pustular lesions in test and control groups were significantly
different (p < 0.01, and p < 0.05, respectively). Although, there was no significant difference

between the number of nodular lesions in treatment and control groups (p = 0.240), the

WWW.ajptr.com 266




Moghimipour et. al., American Journal of PharmTech Research. 2012; 2(2) ISSN: 2249-3387

inflammation index in the treatment group was significantly reduced (p < 0.0001). The results of
administration of herbal and placebo cream are tabulated in table 3 and plotted in Figure 1.
Table 3. Comparison of acne vulgaris indices in treatment and control groups after

treatment (Mean £ SE, n=30)

Index The number  The number The number Inflammation Severity
of papules of pustules  of nodules index
Control 13.46 £2.80 0.60+0.22 0.13+0.08 14.20 £ 2.76 1.6+£0.12
Test 4,51 +0.90 0.62+ 0.25 0.1+0.07 5.03+£1.03 1.2 £0.07
P value <0.0001 0.104 0.66 <0.0001 <0.0001
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Figure 1. Comparison of the number of acne lesions, inflammation and severity indices in

test and control groups (Mean + SE, n=30).

Figure2. A woman with acne vulgaris: before treatment with the herbal cream (left), and 2
weeks after treatment (right). Clinical improvement was observed after treatment with the
formulated mixed herbal cream.

Regarding prevalence of acne specifically in teenagers, and side effects of oral systemic
medications, it was decided to incorporate a mixture of some medicinal plants with proved
antimicrobial, anti- inflammatory, anti-oxidant and phytoestrogenic activities in a proper
formula for treatment of acne wvulgaris. Extract of T. foenum seeds which contains steroid

saponins have shown wound healing property ™. Also, anti-oxidative, anti-inflammatory and
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hepatoprotective properties of the plant are previously reported %' Recent studies suggested
NSAID — like mechanism for its anti-inflammatory, analgesic and anti-hyperthermic effects > *°.
It has been reported that the plant is a potent antimicrobial agent against s. aureus *” which is the
main cause of skin infections. Hips of Rosa canina contain vast amount of ascorbic acid with
well known anti oxidant property *®. The plant is also used for its antimicrobial, wound healing
and anti-inflammatory properties > ' %, Calendula officinalis is a plant with known wound
healing effect and have been used in traditional medicine for treatment of burns and other dermal
disorders 2!, It has been also used for its anti-inflammatory and anti-oxidant properties . Soy
bean is a phytoestrogenic anti-inflammatory plant with known anti microbial and anti—oxidant
effects 2 %*. There are many reports regarding antifungal and antibacterial effects of Z. multiflora
2 The results of the present clinical trial indicated that treatment with the formulated herbal
cream resulted in clinical efficacy in comparison with negative control (Figure. 1). A 3 fold
smaller reduction in papula number was found after 3 weeks of treatment with the herbal cream
and control groups. Also comparing the number of pustules and nodules after 3 weeks, the
reduction of inflammation and severity indices in test group were highly significant (p <0.0001).
Many herbs with antioxidant, anti-inflammatory and soothing properties have been used as anti-
acne therapeutic alone or in combination. Among them, oat (Avena sativa), chamomile, turmeric,
licorice, Aloe vera, curcumin, soybean, coffee, mushrooms, green tea and pine bark extract are
more emphasized. Although there is not any crucial evidence of their activity, but theoretically,
their healing and anti-inflammatory properties help the reduction of acne-induced erythma. Also
their soothing effect is a positive factor for reduction of acne induced dried skin °. However, the
result of the study of pocrolimus cream in the treatment of moderate acne vulgaris indicated that
there was no significant improvement in the number of inflammatory lesions '°. Nevertheless,
the results of a controlled phase Il clinical trial showed the effectiveness of an Ayurvedic
multicomponent dermatological formulation, containing the soft extract of some Indian endemic
herbs in the treatment of acne vulgaris 2* %'

According to the results of an in vitro study, extracts of rose, duzhong (Eucummia ulmodes) and
yerba mate (ilex paraguarensis) mate exhibited notable antimicrobial activity against
propionibacterium acne . They were also able to suppress the secretion of tumor necrosis factor
(TNF) and some other inflammation mediators %.

CONCLUSION

Although the empiric evidences for the efficacy of herbal medicines in acne is not strongly

enough, the results of the present study suggest that the combination of the herbs are useful in the
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treatment of acne vulgaris. However, long-term clinical trials are still needed to assess the

probable adverse effects of the formulation.
ACKNOWLEDGEMENT

The paper is issued from Pharm.D. Thesis of Fatemeh Faramarzi and financially supported by
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

REFERENCES

1. Burms T, Berathnach S, Cox N, Griffiths Ch. Rooks Textbook of Dermatology. Vol 3. 7" ed.
Blackwell, USA. 2004; 4315-4372.

2. Tsai Ts, Tsai Tz, Wu W, Tseng JT, Tsai P. In vitro antimicrobial and anti-inflammatory
effects of herbs against Propionibacterium acnes. Food Chemistry. 2010; 119: 964-968.

3. Graeuald J, Brendler T, Jaenicke C. PDR for herbal medicines. 2" ed. Medical Economics.
2000; 260-261, 318-319.

4. Skidmore-Roth L. Mosby’s handbook of herbs and Natural supplements. Mosby 2001: 338-
342, 558-561.

5. Larsen E, Kharazmi A, Christensen LP, Christensen SB. An anti-inflammatory galactolipid
from rose hip that inhibits chemotaxis of human peripheral blood neutrophils in vitro. J Nat Prod
2003; 66(7): 994-995.

6. Hosseinzadeh H, Ramazani M, Salmani G. Antinociceptive, anti-inflammatory and acute
toxicity of Zataria multiflora Boiss extracts in mice and rats. J ethnopharmacol 2000;73(3): 379-
385.

7. Ali MS, Saleem M, Ali Z, Ahmad UV. Chemistry of Zataria multiflora (Lamiaceae),
Phytochemistery 2000; 55:933-936.

8. Moghimipour E, Aghel N, Ameri A, Saudat A. Formulation of an Anti-Dermatophyte Cream
from Hydroalcoholic Extract of Zataria multiflora Boiss. Iranian Journal of Basic Medical
Sciences 2007;10(1):36-45.

9. Saleem M, Nazli R, Afza N, Sami A, Ali MS. Biological significance of essential oil of
Zataria multiflora Boiss. Nat Prod Res 2004; 18(6): 493-497.

10. Tan J, Monreau K, Fung K. Randomized controlled traial of pimecrolimus 1% cream for
treatment of facial acne vulgaris. J. Am. Acad. Dermatol. 2005; 52(4): 738-739.

11. Petit PR, Sauvaire YD, Hillaire-Buys DM, Leconte OM, Baissac YG, Ponsin GR, Ribes GR.
Steroid Saponins from Fenugreek Seeds: Extraction, Purification and Pharmacological
Investigation on Feeding Behavior and Plasma Cholesterol. Steroids 1995; 60(10): 674-80.

269 WWW.ajptr.com



https://www.researchgate.net/publication/7941504_Randomized_controlled_trial_of_pimecrolimus_1_cream_for_treatment_of_facial_acne_vulgaris?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/7941504_Randomized_controlled_trial_of_pimecrolimus_1_cream_for_treatment_of_facial_acne_vulgaris?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/8133474_Biological_significance_of_essential_oil_of_Zataria_multiflora_Boiss?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/8133474_Biological_significance_of_essential_oil_of_Zataria_multiflora_Boiss?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/267042564_Formulation_of_an_anti-dermatophytosis_cream_from_hydro-alcoholic_extract_of_Zataria_multiflora_Boiss?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/267042564_Formulation_of_an_anti-dermatophytosis_cream_from_hydro-alcoholic_extract_of_Zataria_multiflora_Boiss?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/267042564_Formulation_of_an_anti-dermatophytosis_cream_from_hydro-alcoholic_extract_of_Zataria_multiflora_Boiss?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/222113989_In_vitro_antimicrobial_and_anti-inflammatory_effects_of_herbs_against_Propionibacterium_acnes?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/222113989_In_vitro_antimicrobial_and_anti-inflammatory_effects_of_herbs_against_Propionibacterium_acnes?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/14660279_Steroid_saponins_from_fenugreek_seeds_Extraction_purification_and_pharmacological_investigation_on_feeding_behavior_and_plasma_cholesterol?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/14660279_Steroid_saponins_from_fenugreek_seeds_Extraction_purification_and_pharmacological_investigation_on_feeding_behavior_and_plasma_cholesterol?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/222924086_Antinociceptive_anti-inflammatory_and_acute_toxicity_effects_of_Zataria_multiflora_Boiss_extracts_in_mice_and_rats?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/222924086_Antinociceptive_anti-inflammatory_and_acute_toxicity_effects_of_Zataria_multiflora_Boiss_extracts_in_mice_and_rats?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/222924086_Antinociceptive_anti-inflammatory_and_acute_toxicity_effects_of_Zataria_multiflora_Boiss_extracts_in_mice_and_rats?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/6487893_An_Antiinflammatory_Galactolipid_from_Rose_Hip_Rosa_c_anina_that_Inhibits_Chemotaxis_of_Human_Peripheral_Blood_Neutrophils_in_Vitro?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/6487893_An_Antiinflammatory_Galactolipid_from_Rose_Hip_Rosa_c_anina_that_Inhibits_Chemotaxis_of_Human_Peripheral_Blood_Neutrophils_in_Vitro?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/6487893_An_Antiinflammatory_Galactolipid_from_Rose_Hip_Rosa_c_anina_that_Inhibits_Chemotaxis_of_Human_Peripheral_Blood_Neutrophils_in_Vitro?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/12187771_Chemistry_of_Zataria_multiflora_Lamiaceae?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/12187771_Chemistry_of_Zataria_multiflora_Lamiaceae?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy

Moghimipour et. al., American Journal of PharmTech Research. 2012; 2(2) ISSN: 2249-3387

12. Khadar M, Eckl PM, Bresgen N. Effects of Aqueous Extracts of Medicinal Plants on
MNNG-treated Rat Hepatocytes in Primary Cultures. J Ethnopharmacol 2007; 112: 199-202.

13. Bajpai M, Mishra A, Prakash D. Antioxidant and Free Radical Scavening Activities of Some
Leafy Vegetables. Int J Food Sci Nutr 2005; 56(7): 473-81.

14. Nautyal CS, Govindarajan R, Lavania M, Pushpangadan P. Novel Mechanism of Modulating
Natural Antioxidants in Functional Foods: Involvment of Plant Growth Promoting Rhizobacteria
NRRL B-30488. J Agric Food Chem. 2008; 56(12): 4472-481.

15. Parvizpur A, Ahmadiani A, Kamalinejad M. Probable Role of Spinal Purinoceptors in the
Analgesic Effect of Trigonella Foenum Leaves Extract. J. Ethnopharmacol 2006; 104(1-2): 108-
12.

16. Ahmadiani A, Javan M, Semnanian S, Barat E, Kamalinejad M. Anti-inflammatory and
Antipyretic Effect of Trigonella Foenum-graecum Leaves Extract in the Rat. J. Ethnopharmacol
2001; 75(2-3): 283-86.

17. Wagh P, Rai M. Deshmukh SK, Durate MC. Bioactivity of oils of trigonella foenum-
graecum and pongamia pinnata. Afr. J. Biotechnol 2007; 6(13): 1592-1596.

18. Salminen JP, Karonen M, Lempak Liimatainen J, Sinkkonen J, Lukkarinen M, Pihlajak K.
Characterization of Proanthocyanidin Aglycons and Glycosides from Rose Hips by HPLC, Mass
Spectrometry and Their Rapid Quantification Together with Vitamin C. J. Chromatogr. A 2005;
1077(2): 170-80.

19. Kumarasamy Y, Cox PJ, Jaspars M, Nahar L, Sarker Sd. Screening Seeds of Scottish Plants
for Antibacterial Activity. J. Ethnopharmacol 2002; 83(1-2): 73-77.

20. Gurbuz I, Ustun O, Yesilada E, Sezik E, Kustal O. Anti-ulcerogenic activity of some plants
used as folk remedy in Turkey. J. Ethnopharmacol. 2003; 88(1):93-97.

21. Kartikeyan S, Chaturvedi RM, Narkar SV. Effect of calendula on trophic ulcers. Lepr. Rev.
1990; 61(4): 399.

22. Herold A, Cremer L, Calugaru A, Tamas V, lonescu F, Manea S, Szegli G. Hydroalcoholic
plant extracts with anti-inflammatory activity. Roum Arch. Microbial Immunol 2003; 62(1-
2):117-129.

23. Vedavanam K, Srijayanta S, O’Reilly J, Raman A, Wiseman H. Antioxidant action and
potential antidiabetic properties of an isoflavonoid containing soyabean phytochemical extract.
Phytother Res. 1999; 13(7): 601-608.

24. Mebrahtu T, Mohamed A, Wang CY, Andebrhan T. Analysis of isoflavone contents in
vegetable soya beans. Plant foods Hum. Nutr 2004; 59(2): 55-61.

WWW.ajptr.com 270



https://www.researchgate.net/publication/8052836_Analysis_of_isoflavone_contents_in_vegetable_soybeans?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/8052836_Analysis_of_isoflavone_contents_in_vegetable_soybeans?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/11051064_Screening_seeds_of_Scottish_plants_for_antibacterial_activity?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/11051064_Screening_seeds_of_Scottish_plants_for_antibacterial_activity?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/12751639_Antioxidant_action_and_potential_antidiabetic_properties_of_an_isoflavonoid-containing_soyabean_phytochemical_extract_SPE?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/12751639_Antioxidant_action_and_potential_antidiabetic_properties_of_an_isoflavonoid-containing_soyabean_phytochemical_extract_SPE?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/7273220_Antioxidant_and_free_radical_scavenging_activities_of_some_leafy_vegetables?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/7273220_Antioxidant_and_free_radical_scavenging_activities_of_some_leafy_vegetables?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/10627152_Anti-ulcerogenic_activity_of_some_plants_used_as_folk_remedy_in_Turkey?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/10627152_Anti-ulcerogenic_activity_of_some_plants_used_as_folk_remedy_in_Turkey?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/7470714_Probable_role_of_spinal_purinoceptors_in_the_analgesic_effect_of_Trigonella_foenum_TFG_leaves_extract?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/7470714_Probable_role_of_spinal_purinoceptors_in_the_analgesic_effect_of_Trigonella_foenum_TFG_leaves_extract?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/7470714_Probable_role_of_spinal_purinoceptors_in_the_analgesic_effect_of_Trigonella_foenum_TFG_leaves_extract?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/21030356_Effect_of_Calendula_on_trophic_ulcers?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/21030356_Effect_of_Calendula_on_trophic_ulcers?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/6481035_Effects_of_aqueous_extracts_of_medicinal_plants_on_MNNG-treated_rat_hepatocytes_in_primary_cultures?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/6481035_Effects_of_aqueous_extracts_of_medicinal_plants_on_MNNG-treated_rat_hepatocytes_in_primary_cultures?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/5358305_Novel_Mechanism_of_Modulating_Natural_Antioxidants_in_Functional_Foods_Involvement_of_Plant_Growth_Promoting_Rhizobacteria_NRRL_B-30488?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/5358305_Novel_Mechanism_of_Modulating_Natural_Antioxidants_in_Functional_Foods_Involvement_of_Plant_Growth_Promoting_Rhizobacteria_NRRL_B-30488?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/5358305_Novel_Mechanism_of_Modulating_Natural_Antioxidants_in_Functional_Foods_Involvement_of_Plant_Growth_Promoting_Rhizobacteria_NRRL_B-30488?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/8224425_Hydroalcoholic_plant_extracts_with_anti-inflammatory_activity?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/8224425_Hydroalcoholic_plant_extracts_with_anti-inflammatory_activity?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/8224425_Hydroalcoholic_plant_extracts_with_anti-inflammatory_activity?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy

Moghimipour et. al., American Journal of PharmTech Research. 2012; 2(2) ISSN: 2249-3387

25. Shaiq Ali M, Saleem M, Akhtar F, Jahangir M, Parvez M Ahmad V. Three p-cymene
derivatives from zataria multiflora. Phytochemistry. 1999; 52 (4):658-688.

26. Bowe WP, Shalita AR. Effective Over-the-Counter Acne Treatments. Seminars in Cutaneous
Medicine and Surgery 2008; 27(3): 170-176.

27. Lalla JK, Nandedkar SY, Paranjape MH, Talreja NB. Clinical Trial of Ayurvedic
Formulations in the Treatment of Acne vulgaris. J Ethnopharmacol 2001; 78: 99-102.

271 WWW.ajptr.com

es are linked to publications on ResearchGate, letting you access and read them immediately.

All in-t



http://www.sciencedirect.com/science/journal/10855629
http://www.sciencedirect.com/science/journal/10855629
http://www.sciencedirect.com/science/journal/10855629
https://www.researchgate.net/publication/23251962_Effective_Over-the-Counter_Acne_Treatments?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/23251962_Effective_Over-the-Counter_Acne_Treatments?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/11763380_Clinical_trials_of_Ayurvedic_formulations_in_the_treatment_of_acne_vulgaris?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/11763380_Clinical_trials_of_Ayurvedic_formulations_in_the_treatment_of_acne_vulgaris?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/229277794_Three_p-cymene_derivatives_from_Zataria_multiflora?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy
https://www.researchgate.net/publication/229277794_Three_p-cymene_derivatives_from_Zataria_multiflora?el=1_x_8&enrichId=rgreq-9d3a2f2f57a0dd843989ea498f0aa662-XXX&enrichSource=Y292ZXJQYWdlOzI2MTc2ODQ5NTtBUzo5OTY2OTcwMzEzNTI0MkAxNDAwNzc0NTE3NTcy

