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ABSTRACT 

Pathogenic microbes causing diseases is the major threaten to the human population. Generally, disease causing microbes are 

treated with antibiotics. However wide and excessive use of antibiotics has led to the development of multi drug resistance in 

microorganisms. Hence, the better alternative for the antimicrobial treatment is the photo triggered cytotoxicity. It causes 

phototoxicity in bacterial cells, when the photosensitizer is activated by light at an appropriate wavelength. Commercial 

photosensitizers such as Porphyrins, Naphtalocyanine are used to treat oral infections, cystic fibrosis, wound and skin infections etc. 

However synthetic photosensitizer shows several demerits. In our study, clinical bacterial isolates were found to be Multi Drug 

Resistant against commercial antibiotics Ampicillin, Tetracycline, Vancomycin and Colistin. Invitro photodynamic therapy was 

carried out using natural photosensitizer, Curcuma longa against the Multi drug resistant (MDR) bacterial clinical isolates. After 

irradiation, cell viability of the samples was determined by CFU. 
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INTRODUCTION 
The concept of Antimicrobial Photo Dynamic Therapy (APDT) was initiated in 1900. APDT in the infected wounds, 

infected ulcers, and skin diseases involving microorganisms has the potential use. It has the advantage that it may be a cost effective 

therapeutic option for developing countries as many of the photosensitizer have the minimal cost compared to many of the newer 

systemic antimicrobials. The photosensitizer, which should have a good degree of selectivity for the microbial target, may be applied 

topically and then the area illuminated. The process should result in minimal damage to host tissue. (Gross et al., 1997). 

A verity of photosensitizer from different groups including methylene blue derivatives (Mark wainwright et al., 2000), 

phthalocyanines (Ines scalieset al., 2005) phenothiazinium dyes (Katie o reorder et al., 2005), porphyrins (Stefano banfiet al., 2006), 

chlorophyll derivatives (Ulatowska-jarzaet al., 2006), and plant extracts such as extracts from Alternanthera maritime (Adriana 

gasparettoet al., 2010). 

Haukviket al., (2009) studied that curcumin has potential as a PS in PDT for localized superficial infections.Curcumin was 

first isolated in 1815(Vogel & Pelletier,1815).Its chemical structure, was determined by Roughley& Whiting (1973). Curcuma longa 

is a medicinal plant that botanically related to zingiberaceae family (Chattopadhyayet al., 2004). C.longa commonly known as 

‘turmeric’, is widely used as a spice and colouring agent, and is well known for its medicinal properties (Luthraet al., 2000). 

Curcumin 95%, a potent antioxidant is believed to be the bioactive and soothing portion of the herb turmeric and posses the 

properties like anti-oxidant, anti-inflammatory, anti-platelet, cholesterol lowering anti- bacterial and anti- fungal effects. It contains a 

mixture of powerful anti-oxidant phytonutrients known as curcuminoids and inhibits cancer at initiation, promotion and progression 

stages of tumour development. It is a strong anti-oxidant, which supports colon health exerts neuroprotective activity and helps to 

maintain a healthy cardio vascular system. 

 Red and green LED (80mW and 55mW) was used as a light source in photosensitizer. It has been extensively in PDT due to their 

relatively long wave length, which can penetrate the biological tissues (Wilson et al., 1986). Additionally, research has also shown 

that blue light (380-520nm) is an attractive option for PDT, because blue light sources can be used in combination with curcumin to 

photoinactivate oral microorganisms (Metcalf et al., 2006; Nisnevitch et al., 2010).The aim of our present study was to determine the 

phototriggered cytotoxicity against different bacterial clinical isolates using natural photosensitizer Curcumin with green LED. 

MATERIALS AND METHODS 
 The organisms present in the collected urine and sputum samples were isolated and identified by using desired test. The 

desired test organisms were designated as Escherichia coli, klebsiella species,Pseudomonas aeruginosa, and Staphylococcus aureus. 

The isolated organism was confirmed by necessary biochemical and morphological test.Before treated with natural photosensitizer, 

the antibiotic resistivity of the collected samples were tested by the Kirby-Bauer Method using antibiotics Ampicillin, Colistin, 

Kanamycin, Tetracycline,Vancomycin.Zero zone of inhibition was obtained around Ampicillin disc. For other antibiotics, such as 

Colistin,  Kanamycin, Tetracyclin, Vancomycin showed the zone of inhibition ranges from 0.9cm to 2.6cm in diameter. 

From the above result, the collected clinical isolates were resistance to Ampicillin. Therefore the MIC for the Ampicillin 

against the clinical isolates was performed. The results in the MIC showed no growth in the highest dilution (10 -1)   in all collected 

bacterial samples. Thus MIC for the Ampicillin against these organisms was determined as 0.05µl/ml. From this study, we observed 

that the collected samples Klebsiella species, Pseudomonas aeruginosa, Staphylococcus aureus, and Escherichia coli were drug 

resistant. 

Sample preparation: The turmeric sample was dried at 60o in hot-air oven and grind into powder and stored at 40C. The 

photosensitizer stock solution was prepared by dissolving 0.02mg/ml in a physiological solution, saline.  

Light Source: The illumination was carried out using green LED. The LED with continuous irradiation mode (in the power of 

55mW), 565nm was used. The distance between the LED light and the culture was adjusted to 1mm by means of a holder in order to 

illuminate the whole suspension. 
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Antimicrobial Photodynamic Study: The 24 hour fresh bacterial culture was taken. Such prepared clinical isolates was 

administrated with photosensitizer. To carry out invitro PDT, 

0.7ml of culture was taken in the three separate tubes.  

1. In (-P,-L) group, 0.3ml of nutrient broth was added and kept it as control in the dark environment. 

2. In (+P,-L) group, 0.3ml of PS and kept it in a dark environment. 

3. In (+P, +L) group, 0.3ml of PS and allowed to irradiation. The samples collected at the regular intervals. 

Then, the above collected samples were pour plated on Mueller-Hinton Agar plates. After overnight incubation at 370C, the number of 

surviving organism in bacterial load for each sample was calculated.  

RESULTS AND DISCUSSION 

PDT was applied in invitro condition using Curcuma longa as a natural photosensitizer and green LED as a light source. 

Applying the LED for different time interval, complete killing of the bacterial isolates were obtained.In E. Coli, the control showing 

more colonies than the +P, -L. +P,-L also showing more colonies as control. It showed that without light the photosensitizer did not 

cause any killing. In +P,-L sample, the CFU count obtained was 512*106 cells/ ml (Table 1). After applying the light for several hours 

the complete killing was obtained at 5hours (Fig:3)  

In Klebsiella species the control showing more colonies than the +P,-L. It showed that without light the photosensitizer did 

not cause any killing. In +P,-L sample, CFU obtained was 27.4*106 cells/ml was obtained. After applying light the complete killing 

was obtained with in 3hours .On comparing this with E. Coli, the PDT was very effective in Klebsiella species (Fig:3).In 

Pseudomonas aeruginosa,the control showing more colonies than the +P, -L. It showed that without light the photosensitizer did not 

cause any killing. In +P,-L sample, CFU obtained was 480*106 cells/ml cells/ml. This Pseudomonas aeruginosa needed irradiation 

for longer time for complete killing. The complete killing was obtained in 5hours.In Staphylococcus aureus sample,the control 

showing more colonies than the +P, -L. It showed that without light, the photosensitizer did not cause any killing. In +P,-L sample, 

CFU obtained was 400*106 cells/ml. It requires 5hours for complete killing.E.Coli, Pseudomonas aeruginosa  and  Staphylococcus 

aureus needed long time irradiation than  Klebsiella species .Comparing collected clinical samples, PDT  is very effective in 

Klebsiella species thanother three collected species. 

 
Figure.3.Organism with curcuma longa before irradiation,after irradiation 
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Table.1.PTC of Curcuma longa in different microbes 

 

Samples 
Time (hour) 

CFU (cells per ml) 

 

E.coli 

 

Klebsiella 

 

P.aeruginosa 

 

S. aureus. 

Control (-P, -L)  528*106 32.2*106 566*106 472*106 

+P,  -L 0 512*106 27.4*106 480*106 400*106 

+p, +L 1 350*106 13.4*106 258*106 230*106 

+p, +L 2 214*106 4.2*106 156*106 132*106 

+P, +L 3 80*106 0 62*106 66*106 

+P, +L 4 24*106 0 20*106 20*106 

+P, +L 5 0 0 0 0 

                                                    -P,-L: absence of photosensitizer and irradiation. 

+P, -L: presence of photosensitizer and absence of irradiation. 

+P, +L: presence of photosensitizer and presence of irradiation. 
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