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Lung cancer is a leading cause  of death among the other types of cancer in the  world in 2010.  The impact of genetic polymorphisms in CYP1A1 on the susceptibility of lung cancer has become particular interest in recent years, since this sub-enzyme plays a major role in activation of major classes of tobacco carcinogens.  Melatonin has been proved to modulate the effects of cancer chemotherapy, by enhancing its therapeutic efficacy and reducing its toxicity. This study aimed to assess CYP 1A1 expression which is modulated by melatonin. 

Mice are divided into negative control group (without melatonin), melatonin 25 mg /kg and 125 mg melatonin / kg BW. Cancer induced by using Cadmium. The parameters determined are the results of electrophoresis the band color intensity of bands of CYP 1A1 gene which is resulted from PCR (Polymerase Chain Reaction) between the control group, melatonin dose of 25 mg/kg, and melatonin doses of 50 mg/kg.  Electrophoresis results showed that the CYP1A1 band intensity of the melatonin-induced rat weaker than the negative control. This suggests that the rats with melatonin isolates treatment group reduce expression of CYP 1A1 compared to group without melatonin.

The conclusions of this study is that melatonin is able to suppress the activation of potentially toxic metabolites thus potential as anticancer.
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BACKGROUND
Lung cancer is a disease which is marked with uncontrolled growth of lung cells. Lung cancer is a leading cause  of death among the other types of cancer in the  world in 2010 (Jemal et al., 2010). Similar with other cancer, lung cancer is initiated with oncogen activation or inactivation of tumor suppressor genes. Oncogen is gene which makes someone more susceptible with cancer. Several genetic polymorphisms are associated with lung cancer which includes polymorphism on interleukin-1 gene, P450 cytochrom, apotosis promotor such as caspase-8 and DNA repair molekul such as XRCC1 (Bianchino et al., 2011).

 
P450 cytochrome is categorized within hemeprotein enzyme which is able to catalyze drug metabolism, toxin and carcinogen. Several chemical organic reactions are accelerated by CYP such as monooxidation, peroxidation, reduction, dealcalization, epoxidation and dehalogination. Those reaction are aimd to converse substrate substance to polar metabolite which will be excreted or is processed  by other enzymes  in phase II metabolism to be conjugated substance (Ioannides et al., 2004).
There are many drugs which are able to induce P450 cytochrom which increase the speed of drug metabolism or other drugs which is bio-transformed by P450 system. Many drug inhibit P450 system  and stimulate other drugs which is metabolized by cytochrom enzyme (Ioannides et al., 2004). 

Melatonin is an alkaloid which has potential as chemo preventive agent which works against carcinogen, especially metal  (Romero et al., 2011). The substance is  effective reported as cancer therapy in metastasis phase  (Mediavilla et al., 2010). According to Rogxian et al (2002), melatonin is able to stimulates metallothioneins protein (MTs) in breast cancer to hold   cadmium  and to excrete it using endositosis process in cancer cells (Alonso-Gonzalez et al., 2008). 
A previous study reported found that melatonin was able to inhibit cancer proliferation (Jung and Ahmad, 2006).  Melatonin was a cytotoxic substance which inhibits synthesis phase in liver cancer cell. Furthermore, melatonin is reported  has  an antioxidant potential therefore can neutralize oxidant which is formed by cadmium exposure (Srinivasan et al., 2008).
Methods 

Instruments : 
Subcutan injection spuits, minor sets (pincets, bladder, surgical scissors, wax board and fixation), pyrex sets (measurement glass, stirrer, volume pipet, measurement pipet, erlemenyer), digital camera (Canon), Vortex ( Genie), Blue Tip , Yelloew Tip, Ependof ,5 ml brand, micro pipet, PCR, electrophoresis, centrifuge and spectrophotometet uv-vis)

Materials:
Melatonin isolates, 1000 ppm cadmium,  96% ethanol, aquadest, aquabidest, phenol, proteinase K (Fungol), Tris (Hidroximethyl Amino Methan) iso amyl alcohol, 2-propanol, chloroform, PCR beads, agarose, boric acid ,  antibodi monoclonal anti-p53.
Procedures:
1. Chemo preventive Test on Melatonin Isolates which includes several stages such as :

a. The Animal Grouping

Thirty Swiss strain male mice were categorized into five groups which are 5 and 25 mg/kg bodyweight groups, sick-mice control, compared-control. 

b. The Melatonin Preparation
Melatonin  was made by weighing 100 mg isolate and put it in 10 ml glass. The Isolate  was added by 1 % Na CMC 1 to 10 ml marker.   Then the melatonin  was used as testing solvent with dilution methods. The testing solvent then was ready to be used in the study.
c. The Treatment
The trial was started with the adaptation of animal within their groups two days before treatment.  The animal from group 1 and 2 were given  melatonin subcutan. Group 3, 4 and 5 were sick-mice control, normal control andcompared-control, respectively. The sick-mice control were given with 0.5 ml aquadest subcutan, however, the normal control and the compared control were given BR II and water ad libitum. All of the mice  were treated for 40 days, and in the tenth days were exposed by 1000 ppm cadmium  to group 1 to 4. On the 40 th days, all of the mice were killed to observe the lung damaged and to measure CYP1A1 gene expression. 

d. DNA Isolation from Lung

About 0,2 gram sample was weighed and crushed using mortir  and added with 700 µl buffer lysis and 10 µl proteinase K (20 mg/ml). The result  was incubated for 24 hours in 37 oC and was put into vortex . The sample which was crushed  was added by phenol CIAA with the same volume tand was was shake for 30 minutes. The solvent  was centrifuged with 12.000 rpm for 5 minutes.  However, the supernatan  was moved into new  tube.  The DNA was  sedimented  using cold isopropanolol (1:1) and was shaked lightly. The DNA fiber  was collected and washed using 500 µl ethanol 70%. If the fiber has not yet been found, the solvent  was centrifuged for 5 minutes within 12,000 rpm. The pellet  was washed by 70%ethanol and  centrifuged for 5 minutes within 12,000 rpm. The supernatan was thrown and dried. Then the sediment was soluted in TE 100 µl  and was stored in 20 oC if it was not assessed immediately. 
e.DNA Quantification 
About 10 ul DNA solvent was added by 990 µl aquades. The absorbtion in 260 lambda 260 nm and 280 nm. The absorbtion in lamda 260 nm (A260) was used to ascertain DNA absorbation while the 280 nm was used to ascertain protein absorbation in DNA. The DNA purity was ascertain using A 260/280. The DNA was categorized as pure if the ratio of A260/A280 awas within 1,6-2,0 range.  The DNA concentration was calculated using A260X 50 x dilution factor. The DNA volume  was ascertained based on the concentration to find 0.1 µg/µl in 25 µl total volume. The total volume of DNA volume + 2 µl primer p53 + volume dH2O RNAse free). Therefore,  the volume of dH2O RNAse free was  25 µl – (volume DNA + 2 ul primer p53).
f. PCR of CYP1A1 Gene Expression

Put  DNA solution, CYP1A1 primary and dH2O  RNAase free in “ready to go” tube using ice block to keep DNA in low temperature with H2O was put first until “ready to go beeds” completely dissolved, followed by DNA and CYP1A1 primary. Make it homogeny with carefully knocked microtube end. Add 25 µl mineral oil to cover DNA solution. Put the tube in PCR and adjust pre-denaturation temperature at 95oC for 5 minutes, denaturation at  95oC for  1 minute, anelling at 55oC for 1 minute, extention 72oC at 1 minute and post extention at 72oC for 5 minutes.

e. The Agarosa 2% Making

Weigh 0.50 gram of agarosa and put it in Erlenmeyer. Put 5 ml of TBE 0,5X.  Oven it for 80 seconds (until dissolved). 2 µL Add Etidium Bromida.  Stir and pour it to 12 wells plate. Waite until one hour before used. 
g. Electroforesis
Put agarosa gel 2%  into electrophoresis instrument and put TBE 0,5x  until agarosa is completely immersed. Put  2 µl loding buffer to PCR result until blue. Put the blue substance using micro pipet and put it in agarosa wells (avoid air in the pipet). Adjust electrophoresis in 100 volt and elucidation time for 40 minutes. If  spot loding buffer has reached upper line, turn of electrophoresis and ascertain gene expression using UV lamp. 

h. Data analysis

Data were analyzed by comparing electrophoresis of CYp1A1 gene expression in SD mice induced by melatonin and negative control group mice. 

RESULTS AND DISCUSSION

Model of lung cancer in this study made ​​with the induction of Cd which is a highly toxic heavy metals in the lung via the respiratory system (Alonso-Gonzalez et al., 2008). Cadmium accumulates in the body in the liver and kidneys mainly bound as metalotionein. Metalotionein contains cysteine​​-elements, where the Cd is bound in sulfhydryl groups (-SH) in enzymes such as carboxyl sisteinil, histidil, hydroxyl and fosfatil of protein and purine. Effect of Cd toxicity is  caused by the interaction between Cd and protein. The activity is catalyzed by enzymes in the body including the cytochrome P450 enzyme. One of the genes that modulate this enzyme is CYP 1A1.
In this study,  PCR is performed on link 33 consists of (i) 83 program (the temperature of 95oC for five minutes), at this stage PCR reaction mixture warming to a maximum of template DNA denaturation process, (ii) program 85 for 35 times, which is the main cycle (denaturation of template DNA at a temperature of 95oC for one minute, at this stage there is a separation of DNA double helix into two single strands of DNA, then the annealing stage at 55oC for one minute with a single-stranded template DNA at the 3 'end, and chain elongation DNA, or elongation at a temperature of 72oC for one minute into a new DNA strand that is complementary to each single-stranded template DNA by DNA polymerase enzyme, and (iii) program 84 (temperature of 72oC for five minutes), this stage is called the end of the cycle end of the extension program.
In the primary cycle, two single-stranded template DNA is copied into two double-stranded DNA, and two double-stranded template DNA of each will act as a template so that the next cycle is produce four double-stranded DNA and the results will increase exponentially. Thus resulting in the amount of DNA that multiplies only in about 3 hours.
The results of subsequent PCR electrophoresed using 2% agarose gel in TBE 0.5. Electrophoresis through agarose gels is a standard method used to separate, identify, and purify DNA fragments. The use of a concentration of 2% on an agarose gel is expected to be able to describe the various sizes of DNA fragments.  DNA is shown with the fluorescent dye ethidium bromide. This substance contains a planar group that exists between the DNA bases are stacked. A fixed position and is located adjacent to the bases causes dye bound to DNA showed increased fluorescence compared to free dye in solution. Ethidium bromide is a strong mutagen in the process, so always use gloves and masks. TBE 0.5 x is the buffer that produces a good separation of DNA fragments and have significantly higher buffer capacity than the other buffer.
Solution which is resulted from  PCR was taken using a pipette and poured  on novix paper, then added to 2 µl loding buffer until the blue color is formed. Blue solution was then incorporated into agarose gel wells using a micropipette. The maximum amount of DNA that can be placed into the wells depends on the number of fragments in the sample and its size. In this study, which included the amount of DNA is 10 ml. Electrophoresis instrument subsequently executed at voltages 100 for 40 minutes. At low voltage, linear DNA migration velocity is proportional to the voltage supplied. But when the electric field strength increased, the mobility of DNA fragments with high molecular weight increased differential. The tool is stopped if the spot loading buffer until the top line. Agarose gel and then retrieved and viewed CYP1A1 gene expression in UV light.
Cadmium can play a role in the induction of cytochrome P450 resulting in the activation of xenobiotics. If there is an accumulation of metabolites of carcinogenic xenobiotics in the body can stimulate the occurrence of cancer (Apinan et al., 2009). Melatonin plays a role in inducing the presence of cytochrome P450 to suppress carcinogenesis via this mechanism. 

In Figure 1, the group only to be Cadmium has the ability to increase the activity of P450 1A1 enzyme cytokrom. The results showed a decrease in enzyme activity of P450 1A1 cytokrom than the control group.
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Figure 1. Electrophoresis results of CYP 1A1-induced SD rats Cd and melatonin doses of 25 and 125 mg / kg.


             CYP 1A1 is the enzyme that is used to activate the compound. These reactions include the hydroxylation reaction, deamination, dehalogenasi, desulfurasi, epoxidation, and reduction peroksigenasi. The presence of this enzyme causes more activated compound that can cause toxic effects in the body. The accumulation of toxic effects generated will cause cancer. Melatonin can inhibit the occurrence of this process is seen from the results of electrophoresis showing the expression of CYP 1A1 barriers.
CONCLUSION
Melatonin can inhibit CYP1A1 SD rats which are exposed to Cd.
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