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ABSTRACT

Acne wulgaris is the most common dermatological disorder among the individuals. The
Propionibacterium acnes play a vital role in pathogenesis of acne inflammation. The P. acnes
release neutrophill chemotactic factors which attracts polymorphonulcear leukocytes at site of
infection. A Polymorphonulcear leukocyte induces the reactive oxygen species to create an
oxidative stress which is responsible for acne inflammation. Conventional medical treatment has
its own side effects besides the high cost. Ehanobotnical search reveals use of many traditional
herbs in treatment of acne, which are usually free from side effects, are economical and also
accessible to humans. Rubia cordifolia a well known plant traditionally being used as medicine
in various skin disorders. It was thus thought worthwhile to evaluate antibacterial activity
against Propionibacterium acnes by broth dilution and cup plate diffusion method. R. cordifolia
extracts were also evaluated for antioxidant and lipid peroxidation inhibitory activity by 1, 1-
diphenyl-2-picryl-hydrazyl and TBARs Thiobarbituric acid reactive substances method
respectively. The study throws light on use of R. cordifolia in prevention and treatment of acne.
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INTRODUCTION

Rubia cordifolia, belonging to family Rubiaceae, commonly known adidn Maddar and
Manjistha in Sanskrit is perennial, herbaceouskpriclimber with long and cylindrical root with
a thin red bark. Drug consists of dried root arehrstand is distributed in the Himalayas and
other hilly districts of India. The roots and steare well known source of Anthraquinones, the
roots have also been reported as antioxidant, flEartimatory, anticancer, immunomodulator and
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hepatoprotective and are extensively used agalastipurinary and skin diseases[1, 2]. Acne is
disorder of pilosebaceous unit, and generally atarged by formation of seborrhea,
comedones, inflammatory lesions and presence ofetiagropionibacterium acnes in the
follicular canal and sebum production[3]. Each leéde factors provides a potential target for
treatment. Propionibacterium acnes is the pharmacological target site of antiacnegs4].
Propionibacterium acnes , an anaerobic pathogen, playsportant role in the pathogenesis of
acne inflammation by inducing polymorphonulceakteyte and monocyte and macrophages to
produce pro-inflammatory mediators. These organipmsluce pro-inflammatory mediators.
These organisms produce neutrophil chemotactiofscivhich attract neutrophils to release
inflammatory mediators such as reactive oxygenispdo create an oxidative stress which is
responsible for acne inflammati{sj.

Long term use of antibiotics against acne utlated because of exacerbated antibiotic
resistance[6]. The objective of the study wasnwestigate the antibacterial and antioxidant
potential ofRubia cordifolia, to understand their beneficial role in acne vifga

MATERIALSAND METHODS

The root and stem dRubia cordifolia were collected from the Pydhonie, Mumbai Market and
authenticated at the Agharkar Institute (No.:Autb7-40) Poona. The culture of
Propionibacterium acnes (MTCC 1951) was obtained from IMTECH (Institute Bficrobial
Technology) Chandigarh. The microorganism was grawimg Brain Heart Infusion Broth
which was procured from (Hi media Laboratories tedi Mumbai) DPPH (1, 1-diphenyl-2-
picryl-hydrazyl) was procured from Sigma Aldrichdaratories, USA. All solvents used were of
LR GRADE.

Preparation of Extract and antibacterial testing

The dried powdered dRubia cordifolia was extracted with methanol using soxhlet apparatu
temperature 50 The concentrated extract was evaporated to dsynrder reduced pressure at
45. The antibacterial activity of extract was studieghiast Propionibacterium acnes by Cup
plate diffusion method and Broth dilution methodheTculture ofP.acnes was standardized by
spectrophotometric method using Mc Farland turpidiandard[7]The Brain Heart Infusion
Broth medium was used for the antibacterial assay @nsisted of 1% tween and 0.03%
thioglycolic acid.

In broth dilution methodB] the medium was poured in the test tubes whiehewthen sterilized
by autoclave using 15 Ib pressure at‘f2t 30 m. Using sterile pipettes exact amountxifaet
was added to the medium. A stock solution of 100nmhgach extract was made and diluted. As
indicated in the (Tablel) to obtain a final voluofelO0 ml.The tubes were then inoculated with
0.05 ml of standardized culture. The tubes weraibates at temperature ®3fr 48 h and
observed for growth by comparing the turbidity proed. The lowest concentration that can
inhibit the growth was considered as the Minimutmilbitory Concentration (MIC).

The cup plate diffusion methd@] involved sterilization of petriplates, seeding oédium,
inoculation and incubation. The plates were s@iiby dry heat in an oven at £66r 1 h. The
medium was sterilized by autoclave at 4215 Ib/in2). About 30 ml of molten agar with batiae
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was transferred aseptically into each petriplatierAsolidifying, wells of 10 mm were bored
aseptically using sterile cork borer. The wells evilted with different concentrations of extract
(20 mg, 20 mg, and 40 mg) and control, then plate® placed in an Mcintosh Fildes anaerobic
jar and evacuated using vacuum. The jar was thiedl fivith nitrogen gas and then kept in an
incubator at 37for 48 h. The zone of inhibition was measureéhdamycin was used as a
positive control.

Tablel: Results Of Zone Of Inhibition Of Rubia Cordifolia Extract

Sr.No. | Test material Zone of inhibition in (mm)
1. Vehicle control ( methanol ) -

2. 10mg 17

3 20mg 20

4 40mg 25

5 Positive control( Clindamycin) 29

Fig 1) zone of inhibition of 20 mg and Fig 2) zone of inhibition of 40 mg ext. of
10 mg ext. of R.cordifolia R.cordifolia and methanol control

Fig 3) zone of inhibition of Clindamycin standard
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Freeradical scavenging activity

The activity was assayed spectrophotometricallyDBPH method.[10,11] The reduction in
absorbance of DPPH solution (2 mg/ml) was monitaed16 nm after addition of various
concentrations of test extracts to DPPH reagentnaaidtaining these solutions were maintained
at room temperature for 5 m before taking the mgdihe EGy values for test material was
calculated from the calibration curves of concerdraof extract (Lg/ml) verses % reduction in
absorbance after subjecting to linear regressitwdsn 10—-80 %. This activity was expressed as
effective concentration at 50% (Effthat is the concentration of the test solutiogureed to
give a 50% reduction in absorbance of the testtisoltas compared to that of blank solution.
Ascorbic acid was used as a positive control.

Thelipid peroxidation inhibitory activity

The activity was studied by the meth¢i?] The reaction mixture contained mice liver
homogenate (0.2 ml, 10% w/v) in 0.15 M KCI, KCIX0nl, 150 puM), Tris buffer (0.4 ml, pH
7.5) and various concentrations of test extraltsvitro lipid peroxidation was initiated by
addition of FeS@ 7H,O (0.1 ml, 10 uM) and ascorbic acid (0.1 ml, 100)uWVhe reaction
mixture was incubated at 3for 1 h. After the incubation period, reaction wasminated by
addition of thiobarbituric acid (TBA- 2 ml, 0.8%pa by heating the contents for 15 min. for
development of coloured complex. The lipid perozidi@rmed were measured as thiobarbituric
acid reacting substances (TBARs) by method [12¢ fiibes were then centrifuged at 4000 rpm
for 10 m. and cooled. The % inhibition of lipid pgidation was determined by comparing the
results of test compound with those of controlstrested with extracts by monitoring the colour
intensity at 532 nm Curcumin was used as a postverol. The results were expressed ag IC
value that is the concentration of extract requif@d50 % inhibition of production of lipid
peroxides.

RESULTSAND DISCUSSION

Extract of R. cordifolia showed a significant inhibitory activity againBt acnes standardized
culture. The evaluation was carried out by brothtdin method; suggested MIC Bf cordifolia
extract was 600 pg/ml . The evidence of anti-aatieity of R. cordifolia was further supported
by Cup-plate method.

The R. cordifolia extract of 40 mg/ml concentration was producedignificant zone of
inhibition (25 mm) as compared to clindamycin whighs used as positive control (29 mm).
(Fig.1, 2, 3 and Table -1).

Antioxidant activity of methanolic extract oR. cordifolia also showed a significant free radical
scavenging activity, carried out by DPPH methode EG value was calculated 57.54 pg/mi
and R-0.9757 forR. cordifolia extract. The result was compared with ascorbid asistandard
control (EGo 2.87 pg/ml, B 0.9601). The methanolic extract & cordifolia showed
significant lipid peroxidation inhibitory activityThe 1Gs value of 138 pg/ml and¥vas-0.9921
.The result was compared with Curcumin as stanfi@xg 50 pg/ml, R-0.9469). Acne vulgaris
is a chronic inflammatory disease of the pilosebaseunits. The etiologic factors include
increased sebum production, ductal hyperkeratabisormality of the microbial flora within the
pilosebaceous unit, and chemomediators of inflanamaThe dermal inflammation is not due to
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presence of bacteria, but from biologically acttvemomediators produced Byacnes and the
microenvironment within the pilosebaceous unitpiebably more important than the absolute
number ofP. acnes organisms. Indeed, the major role of the sebacetarsd appears to be
supplying nutrients needed I®/ acnes and moreover, the microbiologic principle of biofg
appears to be applicableRoacnesin acneg13].

The recent demonstration that the ‘peroxisome feratior activated receptors’ (whose natural
ligands are polyunsaturated fatty acids and treeirdation products), have a central role in the
induction of acne, has indicated new links betwieea radicals and skin inflammation[14].

CONCLUSION

Our investigations have reveal&tordifolia as a promising anti-acne agent because it inhibits
the proliferation ofPropionibacterium acnes and hence prevents its consequences. The result of
anti-acne activity ofR. cordifolia thus can be expressed in relation with antioxidant &gtiv
which controls the oxidative stress in acne inflaation.
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