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Abstract: The paper has focused on a new concept in respect of the status of oxidant/antioxidant in 
cancer cell following radiation therapy. And in this respect a model has been developed linked with an 
environment of E.Coli in which TrpRS II is induced after radiation damage. It is interesting to note 
that Electrostrictive energy is the input to the model the output of which is the oxidant/antioxidant 
ratio. This ratio is related to the status of Electrostrictive energy derived from capacitance relaxation 
phenomenon (US patent No. US Patent No. TK Basak 5691178, 1997) in cancer cell. The 
oxidant/antioxidant ratio is linked to Electrostrictive energy with increasing pH. This paper discusses 
about the status of phosphorylation and dephosphorylation after radiation therapy linked to E.Coli 
environment against the pH gradient is indicative for the treatment of cancer. Copyright © 2010 IFSA. 
 
Keywords: Oxidant/antioxidant, Electrostrictive energy of cancer cell, pH, TrpRS II, E.Coli 
 
 
 
1. Introduction 
 
Oxidant/antioxidant balance is an important factor related to initiation and progression of cancer. 
Clinical research shows that more the oxidant/antioxidant ratio more is the metastasis [1]. High urate at 
baseline may compensate against the oxidative stress caused by Ling Cancer. Radiation Therapy shifts 
the oxidant/ antioxidant balance towards lipid peroxidation (which may lead to more metastasis). 
However, the antioxidant defense mechanism of the body appears to counteract the increased oxidative 
stress rather effectively [2]. 
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The antioxidant activity of the polysaccharide from Ramulus mori and its derivatives (sulfated, 
phosphorylated, acetylated and benzoylated polysaccharides) were determined, including scavenging 
activity against superoxide, hydroxyl and 1,1-diphenyl-2-picrylhydrazyl radicals. Although oxygen ion 
is a relatively weak oxidant, it decomposes to form stronger reactive oxidative species, such as singlet 
oxygen and HO-, which initiates Lipid peroxidation. Oxygen ion indirectly initiates lipid peroxidation 
as a result of hydrogen peroxide formation. Thus, polysaccharides initiate which, in turn, increases 
oxidant/antioxidant ratio [3]. 
 
The antioxidant activity of the polysaccharide from Ramulus mori and its derivatives (sulfated, 
phosphorylated, acetylated and benzoylated polysaccharides) were determined, including scavenging 
activity against superoxide, hydroxyl and 1,1-diphenyl-2-picrylhydrazyl radicals. Although oxygen ion 
is a relatively weak oxidant, it decomposes to form stronger reactive oxidative species, such as singlet 
oxygen and HO-, which initiates Lipid peroxidation. Oxygen ion indirectly initiates lipid peroxidation 
as a result of hydrogen peroxide formation. Thus, polysaccharides initiate which, in turn, increases 
oxidant/antioxidant ratio [3]. 
 
It has been investigated that antioxidant activity occurs at higher values of pH [4]. Referring to Fig. 1, 
we can say that as pH becomes more basic (increasing pH), less will be the oxidant/antioxidant ratio. It 
can be noted that the environment of survival of E. Coli over a wide pH range has been analyzed in 
relation to proliferation and inhibition of metastasis with cyclic genetic reform. 
 
 

 
 

Fig.1. Status of Oxidant/antioxidant of E. Coli Trps II with Respect to the pH of its Environment. 
 
 

During radiation therapy for suppression of metastasis, the antioxidant oscillation will grow up. But 
for a certain period of time after that, antioxidant oscillation will decay and this process continues with 
the application of successive phases of radiotherapy [2]. 
 
E. Coli related archaeabacteria in lipid peroxidation is influenced by the asymmetry of the lipid and the 
more the lipid peroxidation less is the relaxation time [5]. 
 
Asymmetry is linked with pH gradient mediated by lipid peroxidation. Relaxation of polar head is 
related archaeabacteria. Na+/H+ antiporters cause enhancement of lipid peroxidation [6-7]. Antiporters 
maintain alkaline environment where as lipid peroxidation initiated by antiporters maintains acidic pH 
homeostasis of the fluid of the E. Coli archaeabacteria [8]. Antiporters initiate lipid peroxidation which 
sustains pH gradient in the environment of archaeabacteria. Thus the asymmetry of polar head of 
archeobacteria (E. Coli) is sustained in its pH environment mediated by the antiporters linked with the 
electrochemical gradient across its membrane [6, 7, 8]. 
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DNA-binding proteins from starved cells (Dps proteins) protect archaeabacteria primarily from 
oxidative damage. They are composed of 12 identical subunits assembled with 23-symmetry to form a 
compact cage-like structure known to be stable at temperatures greater than 700•C and over a wide pH 
range. Thermosynechococcus elongatus Dps thermostability is increased dramatically relative to 
mesophilic Dps proteins. Hydrophobic interactions at the dimeric and trimeric interfaces called  
Dps-like are replaced by salt bridges and hydrogen bonds, a common strategy in thermophiles [9]. 
 
During the reduction of CO2 to CH4, methanogenic bacteria appear to maintain their cytoplasmic pH 
slightly acidic (pH 6.6-6.8) and to generate an electrical potential (inside negative) of -120 to -200 mV. 
Growth is usually conducted in media buffered near pH value of 6.8 where the membrane potential is 
the predominant, or sole, component of the pmf explained.’ An ATP pool is maintained in the range of 
1 to 23 nmol/mg, protein being especially large in Msp. hungatei. These factors may be relevant to the 
bioenergetics of K+ movement, since activity of the low affinity, constitutive systems of Escherichia 
coli and Streptococcus faecalis requires both ATP and the pmf [7-9]. 
 
The b-glucoside utilization (bgl) genes of Escherichia coli are positively regulated by the product of 
the bglG, which functions as an anti terminator by binding to specific sequences present within the bgl 
mRNA. BglG is inactivated by phosphorylation in the absence of b-glucosides by BglF. Here, we 
present evidence for an additional function for BglG, namely the stabilization of the 5¢ end of the bgl 
mRNA. 
 
The bgl operon in Escherichia coli, induced by an environmental signal (b-glucoside), is regulated by 
a sensory system which consists of a membrane-bound sensor, BglF, and a cytoplasmic response 
regulator, BglG which is a transcriptional antiterminator binds to the bgl RNA transcript to prevent the 
formation of transcriptional terminators. 
 
The sensor BglF controls the activity of the response regulator BglG by phosphorylation and 
dephosphorylation, depending on b-glucoside availability. Reversible phosphorylation of BglG by 
BglF was shown to regulate its activity by controlling its dimeric state. Thus, BglG exists in the cell in 
two forms: an inactive, monomeric phosphorylated form and an active, dimeric nonphosphorylated 
form. Different organisms were reported to resemble the bgl system. Based on this similarity, the 
mechanism by which these systems induce the expression of particular carbohydrate-catabolic operons 
was suggested to involve PTS-mediated phosphorylation of transcriptional antiterminator proteins. To 
understand the rules of recognition and interaction between sensors and regulators of this new family, 
it is important to define the functional domains involved in transduction of a signal by the components 
which constitute systems of this family. It is to be noted that BglG, is the response regulator of the 
two-component systems which are phosphorylated on an aspartate [10]. 
 
Oxidative stress causes damage of DNA up to pH from 3 to 4.5 and the effect of antioxidant reduces 
the oxidative stress beyond pH 4.5. This particular phenomenon has been correlated with the pH for 
the status of oxidant to antioxidant ratio in cancer cell. Oxidant/antioxidant ratio in E.Coli with lower 
pH is linked to metastasis [1, 2, 11, 12]. 
 
Identification of a number of unique tumor antigens in long-term survivors, has suggested that this 
class of antigens is immunogenic and relevant to tumor rejection. On the other hand, some of the 
mutant proteins that generate unique tumor antigens can be critical for tumor cell survival, due to their 
involvement in basic metabolic pathways, or in regulation of cell cycle and apoptosis. In these 
instances, immunogenicity and function of the mutant protein will likely act as opposing selective 
forces for the maintenance of expression of the antigen along tumor progression. In fact, 
immunogenicity may promote the T cell–mediated response leading to emergence of antigen loss 
variants, where the mutant protein is no longer expressed. However, neoplastic cells that will survive 
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in the host during tumor progression will attempt to maintain expression of the mutant protein due to 
its relevant cellular function [11]. Associated oxidative stress causes DNA damage with increase 
oxidant/antioxidant ratio in E.Coli for pH range 3-4.5. As DNA damage is correlated with increased 
oxidant/antioxidant ratio in E. Coli for tumor progression. Similarly DNA recovery is correlated to 
decreased oxidant/antioxidant ratio in E. Coli when the effect of antioxidant reduces the oxidative 
stress beyond pH 4.5. [1, 2, 11, 12]. 
 
It is to be noted that unusual tryptophanyl tRNA synthasase (TrpRS)interacts with nitric oxide in D. 
radioduranspresent in the genes for TrpRS II identified as the NOS- interfacting protein in alkaline 
environment. TrpRS II is induced after radiation damage and contains an N-terminal extension similar 
to those of proteins involved in stress responses. Recombinantly expressed TrpRS II binds tryptophan 
(Trp), ATP, and D. radiodurans tRNATrp and catalyzes the formation of 5′ adenyl-Trp and tRNATrp. 
Upon coexpression in Escherichia coli, TrpRS II dramatically enhances the solubility of deiNOS in 
alkaline environment. It is interesting to note that the ability of TrpRS II and ATP to enhance the 
deiNOS nitration reaction underscores the functional coupling of these two enzymes in conformity 
with Lipid peroxidation in E.Coli [13, 14]. 
 
 
2. Modelling and Simulation 
 
Fig. 2 shows a generalized model of metastasis and Apoptosis in cancer. As we are interested in the 
status of oxidant/antioxidant ratio with respect electrostrictive energy, the input to the model is 
electrostrictive energy [15-19] and output of the model is oxidant/antioxidant ratio. The homeostat and 
transduction phase [20] are linked with lipid peroxidation mediated by antiporters in E. Coli 
archaeabacteria. The incremental input electrostrictive energy is applied to the model on the basis of 
pH homeostasis linked with capacitance relaxation phenomenon. 
 
 

 
 
 
Fig. 3 shows the 0.15 p.u. change in electrostrictive energy with the oxidant/antioxidant status. The Y-
axis peak represents the ratio and we have considered only the first two peaks for calculation related to 
damping. For 0.15 PU change in Electrostrictive energy the oxidant/antioxidant ratio is (0.1331/0.114) 
1.1675 corresponding to first two peaks and settling/relaxation time is 70ms at pH=7.5. 
 
For 0.12 p.u. change in electrostrictive energy the oxidant/antioxidant response is plotted in Fig. 4. 
 
Fig. 4 shows that for 0.12 p.u. change in electrostrictive energy, the oxidant/antioxidant ratio is 
(0.1065/0.0911) 1.169 and settling/relaxation time is 71 ms at pH =6. 
 
For 0.06 p.u. change in electrostrictive energy the oxidant/antioxidant response is plotted in Fig. 5. 
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For 0.06 p.u. change in electrostrictive energy, the oxidant/antioxidant ratio is (0.0532/0.0455) 
1.16932 and settling/relaxation time is 72 ms at pH=4.5. 
 
For 0.04 p.u. change in electrostrictive energy the oxidant/antioxidant response is plotted in Fig. 6. 
 
For 0.04 p.u. change in electrostrictive energy the oxidant/antioxidant ratio is (0.0355/0.0303) 1.1716 
and settling/relaxation time is 73 ms at pH=3. 
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From the figures Fig. 3 to Fig. 6, we observe that as electrostrictive energy increases, the ratio 
oxidant/antioxidant decreases and lipid peroxidation decreases. As oxidant/antioxidant ratio decreases 
metastasis decreases. It can also be seen that with increasing pH metastasis decays. 
 
When electrostrictive energy decreases, ratio of oxidant/antioxidant increases, lipid peroxidation 
increases, relaxatation time of lipid of E Coli increases and pH decreases leading to metastasis. 
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Fig. 7 shows graph of Oxidant/antioxidant ratio Vs pH from information obtained from Fig. 3 to  
Fig. 6. 
 
 

 
 
 

From Fig. 7, it is clear that ratio of oxidant/antioxidant decreases with increment of pH. Thus we can 
conclude that oxidant/antioxidant ratio increases with decrease in pH value. With low acidic pH 
(pH=3.5), the relaxation time increases which initiates metastasis. Again metastasis can be retrarted 
with the increase of pH (pH=7.5) which causes decrement of oxidant/antioxidant ratio associated with 
decreased relaxation time. With more metastasis oxidant/antioxidant ratio will increase. With lower 
metastastasis oxidant/antioxidant ratio will decrease. 
 
Fig. 8 represents mean value of oxidant/antioxidant response corresponding to Fig. 3-6 Vs pH 
representing dephosphorylation with almost a constant slope. 
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3. Conclusions 
 
This paper monitors the status of Oxidant/antioxidant ratio for incremental change in Electrostrictive 
energy linked to lipid peroxidation of cancer cell in the environment of E.Coli. From the 
oxidant/antioxidant response it is possible to focus on how TrpRS II is induced after radiation damage 
since it contains an N-terminal extension similar to those of protein involved in stress response. The 
Matlab Simulation shows the damped response after radiation therapy in cancer cell with the relevant 
relaxation time for asymmetrical bipolar lipid present in E.Coli . It is interesting to note that with 
increasing pH linked to electrostrictive energy oxidant/antioxidant ratio decreases. 
 
The result about the status of phosphorylation and dephosphorylation with and after radiation therapy 
linked to E.Coli environment against the pH gradient can be an indicative for the treatment of cancer. 
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