



ABSTRACT

Systemic Lupus Erythematosus (SLE) is a chronic autoimmune disease that affects about 16,000 people a year and is a major public health concern within the United States and around the world. Lupus has gone under the radar for too long, being mistakenly diagnosed as many other diseases because of the spectrum of symptoms that can occur.  Many different antagonists can cause these symptoms, but researchers over the past decade have found that many triggers in our environment are linked to Lupus symptom flare-ups.  This essay describes the symptoms and causes of Lupus as a way to better understand the direct connection between the environment and components on the disease.
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preface

Dear Mom, 

I wanted to let you about the condition that you have been going through and how much it has affected me as a son and a scholar.  I wrote this essay for you in order to educate myself and hopefully other people and families going through a similar situation. 
1.0  Introduction

What if a terrorist organization developed a virus to attack the United States and successfully infected 1.5 million citizens?  What if they used that same virus to infect another 3.5 million people worldwide?  There would be outrage and researchers trying to solve this issue.  There is a currently a condition in the United States and worldwide that affect five million people which goes virtually unnoticed (Sarzi-Puttini et al., 2005)  System Lupus Erythematosus (Lupus) is this condition that has gone under the radar for too long, mistakenly diagnosed as many other diseases because of the wide range of symptoms that can occur.  Many different antagonists can trigger these symptoms, but researchers over the past decade have found that there are many environmental causes at the root of Lupus symptom flare-ups.    This essay can serve as a guide on the relevant research that has been occurring in this realm of environmental public health research with the goal of helping those who suffer from Lupus     
2.0  Review
Symptoms
Lupus causes pain and confuses the natural machinery that typically runs the body.  Researchers have yet to find a definitive cause or cure for this condition.  There are many ideas about what causes SLE, and researchers are working on treatments for the different symptoms (Zandman-Goddard et al., 2012)  They are hopeful that a cure will be developed for future generations, but for now the approach is to treat individual symptoms . 
 Although somewhat hard to predict, SLE seems to mainly affect the heart, joints, skin, lungs, blood vessels, liver, kidneys, and nervous system.   In some cases people may have been diagnosed with rheumatoid arthritis (RA) before the doctor ever realized they had Lupus.  RA is one of the common symptoms, since the immune system begins to target joints (Sarzi-Puttini et al., 2005)  The product of these attacks mimics those in patients who have only rheumatoid arthritis.  

There may also be other symptoms, such as inflammation in the hands and legs.  At checkups the doctor may conduct assessment tests in order to determine how the liver and kidneys are functioning. These tests are necessary because the more the your immune system attacks itself, the more the liver and kidneys have to work in order to filter out the waste that is left behind by the immune attacks (Rudofsky and Lawrence, 1999).  This creates a backup in the filtration system in the kidneys, causing another symptom called Lupus nephritis (Mortensen, Fenton and Rekvig, 2008)   Nephritis means this form of Lupus affects the kidneys.  This backup creates a surplus of fluids in the body, which ultimately settles in the extremities, causing a condition edema (Mortensen, Fenton and Rekvig, 2008).
Sometimes people have trouble reading, they may notice that you’re their vision has become less crisp than before.  As individuals grow older, weakening of vision is due to the central nervous system impacts that Lupus is known to cause.  Blood vessel changes to the inner light sensitive part of the eye, also known as the retina, cause difficulty in seeing 
 ADDIN EN.CITE 
(Yen et al., 2013)
.  Doctors refer to these changes as retinal vascular lesions.  These lesions or micro-tears are due to the lack of adequate blood supply to this delicate tissue 


(Yen et al., 2013) ADDIN EN.CITE . 
Another symptom common to Lupus sufferers experience is the malar rash, also known as a butterfly rash that may occur on the face.  This rash is nicknamed a butterfly rash because of the location on the face starting from one cheek going across the bridge of the nose onto the other cheek, resembling the general shape of a butterfly (D'Cruz, Khamashta and Hughes, 2007).  This rash is painful and does not have the most pleasant appearance; but there are things that individuals can avoid in the environment to reduce the chance of this symptom, along with many of the others.  

It is useful to look at the environmental context of these.  There are different antagonists that individuals can try to avoid in order to reduce symptoms, not leaving everything up to the variety of medicines that may be prescribed.  People who are genetically predisposed to Lupus need to take extra care with the environmental contacts they make on a daily basis.  The mechanisms by which these environmental exposures interact with the disease are not clearly understood.  What we do know is that exposures to infectious agents, chemicals, pollutants, and drugs, and behavioral factors such as smoking and diet can have a major impact on the expression of Lupus symptoms. (Jonsen et al., 2007). Below is a general flow chart showing different environmental triggers and the path towards eventual tissue injury and damage.  A discussion of some of the main environmental triggers follows, with explanations of how they lead to painful symptoms that some experience.
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(Sarzi-Puttini et al., 2005)
Figure 1. Summary of Environmental Triggers
environmental links
Sun exposure
 
One of the biggest environmental impacts that has been linked to SLE development and flare-ups
, is ultraviolet light.  In essence, UV light from the sun can impact processes in the human body, which has impacts on everyone.  But, this UV exposure has an especially negative result on people who are genetically prone to SLE.  The genes that create the enzyme glutathion-S-transferase are targeted by sun exposure, resulting in an increased risk of SLE development (Jonsen et al., 2007)
.  Glutathion-S-transferase is used in the detoxification processes in the body, specifically targeting the reduced form of glutathione and turning it into xenobiotic substrates (Jonsen et al.) This is important, because when this process is disrupted, the immune system is triggered in order to try to quell this issue.  SLE is an autoimmune disease, so when the immune system is being hyperactive, individuals will experience a lot of those painful symptoms noted above.  
Environmental Estrogens

Synthetic estrogens are found in increasing amounts in people today more than in the past.  This is due to many contributing factors, but one of the contributors of synthetic estrogen is the consumption of meat and milk products from livestock fed synthetic estrogens 
 ADDIN EN.CITE 
(Strohsnitter et al., 2010)
.  The practice of introducing growth-promoting hormones into livestock animals began in the 1960s by decree of the Food and Drug Administration (FDA), because of its revolutionary ability to produce more meat with much less feed. Studies have shown a potential link between autoimmune disorders and prenatal diethylstilbestrol (a synthetic estrogen) 
 ADDIN EN.CITE 
(Strohsnitter et al., 2010)
.
Although this is a major way these hormones are introduced into the body, an even bigger route of exposure is regular oral contraception use.  This flood of synthetic estrogen has been shown to induce or reveal the existence of SLE 


(Bernier et al., 2009) ADDIN EN.CITE .  But as with most studies on the subject of SLE, there are major studies that also find opposite results. One is a study of 183 women with stable systemic lupus erythematosus. They were randomly assigned to receive either oral contraceptives or a placebo and were observed for a 12-month period 
 ADDIN EN.CITE 
(Bernier et al., 2009)
. At the end of the 12 month period, the same number of women in both groups had severe flare-ups.  This shows that there was not an increase in flare-ups due to the women having increased hormone levels because of the intake of synthetic estrogen by way of oral contraceptive. 

Hair Dyes

Another antagonist that is not as prevalent, but is one that many women have encountered is hair dyes.  They contain chemical compounds called arylamines.  While the evidence is not completely conclusive, some have linked hair dyes to diseases such as bladder cancer and case SLE (Jimenez-Alonso et al., 2002). The reason is thought to be that they are not metabolized like many other toxins that enter our bodies.  This seems to be related to the fact that N-actyl transferase, the enzyme in charge of metabolizing arylamines, is dramatically slowed down with the surge of this toxin found in hair dyes (Jimenez-Alonso et al., 2002).
Infections

Since SLE is an autoimmune disorder, viral and bacterial infections are common, and remain a significant source of morbidity.  Viruses such as Epstein-Barr virus (EBV) have also been identified as a possible factor in the development of lupus.  This virus can reside in and interact with B cells (immune receptors that recognize antigens and create antibodies in order to protect the body against them) (D'Cruz, Khamashta and Hughes, 2007).  The corruption of B cells is important, because the immune system is already overactive, allowing many B cells in the system vulnerable to attacks.  EBV is not the only virus that is circulated in the environment that can cause a negative reaction for Lupus. There are many others, including many bacterial diseases that are able to replicate the impact that viruses do. Again this is due to the fact that the immune system is severely overactive.

3.0  GRAPHICAL OVERVIEW
This section presents numbers behind the different issues presented above.  Table 1 shows the incidence of systemic lupus erythematosus in the United States alone.  

Incidence of SLE
    Table 1. Incidence of SLE
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(Furst et al., 2013)
This study observed the incidence of lupus in people from 2003-2008, per 100,000 patients they received.  They have a crude rate for every year of the study, which is the number of patients they found to have lupus, no matter what age they were at the time of diagnosis.  The second column presents age and gender adjusted rate.  The reason for this number is for the researchers to see if SLE targets people in a certain age range.  Also, it is believed that women are much more likely than men to be diagnosed with SLE, so this second adjustment was made in order to reaffirm this point.  As can be seen, women are much more likely to be diagnosed with lupus with a rate of 11.89 per 100,000 compared to that of men, who have an incidence of 
2.21 per 100,000.   Women 45+ are much more likely to have lupus than their younger peers.  Over the span of the research, the incidence rate of SLE has been steady.  



Sun Exposure

Table 2. Sun Exposure
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(Jonsen et al., 2007).
As noted above, sun exposures can induce flare-ups.  This has been supported by different studies, one of which collected the data in Table 2, which compares patients with different types of Lupus, (SLE, systemic lupus erythematosus; CDLE, chronic cutaneous discoid lupus erythematosus; SCLE, subacute lupus erythematosus) to a control group of healthy patients.  Lupus patients were tested for photosensitivity, and 14 out of 30 patients (46.7%) had a photosensitive reaction, with six of those patients diagnosed with SLE. This study is so important because photosensitivity is a major criterion of the American College of Rheumatology for the diagnosis of this very disease. Understanding this environmental factor will help improve individuals’ ability to manage their disease.

Environmental
 Estrogens
Table 3. Environmental Estrogens 
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(Mok and Lau, 2003).
The table above summarizes how environmental estrogens can have an impact on various cell types within the body’s immune system. Physiological estrogens (created within the body) typically facilitate a humoral response, leading to an increase of B cell and IL-2 production (Mok and Lau). Both of these are cells are important in the functionality of the immune system.  Estrogens that enter the body from the environment have an opposite effect, which reacts in the opposite direction when there are high doses, inhibiting IL-2 production as well as T cells (Mok and Lau, 2003). The important thing is to recognize that these compounds can have an ill effect, because it appears that these effects are unique to patients with SLE.  This tells us that lupus T cells are more sensitive to oestrogens and that they should be avoided in order to reduce aggravating the immune system any further.
 Hair Dyes

Table 4. Hair Dyes
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(Hardy et al., 1999)
There have been few studies to research the possible correlation between hair dyes and the effect they have on SLE.  One of these had a small group of 74 patients, and found that their hair product usage was not statistically significant compared to the control group when it came to SLE incidence (Hardy et al. 1999). Another study with even fewer patients (44) found a positive association between the development of disease and hair dye use 
 ADDIN EN.CITE 
(Balluz et al., 2001)
. But, since both studies analyzed such small groups, it is hard to tell whether this is an issue for those who suffer from SLE.  A third study observed 150 patients on their use of each of the five hair dying techniques listed above in Table 4. Although 150 patients is still a small group when it comes to statistical analysis, these researchers found no link between any of these hair treatments and the development or flare-up of SLE (Hardy et al., 1999). This is an example of how many different things can be presumably linked to a disease, without any peer-reviewed research to back the assumptions.  
Infections

Table 5. Infections
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   (Iuliano et al., 2012)

Earlier it was noted that Lupus patients are targets for viral and bacterial infections. These infections are typically dealt with by a strong healthy immune system.  For those with Lupus, the issue lies within the immune system and the overactive and dysfunctional nature of it.  In Table 5., are examples of different microorganisms and their frequency of total infections.  Basically this is a list of common bacterial, fungal, and viral which can play a major negative role in overall health with SLE in various ways.  The most major is the fact that SLE may mimic symptoms such as fevers and inflammatory syndromes that happen to be symptoms of the microorganisms listed (Iuliano et al., 2012).  The issue with this is that it makes it difficult for a physician to realize the symptoms are from an alternative source other than SLE.  This allows for opportunistic infections that greatly exacerbate the condition.   Patients can contribute to their own disease management by keeping track of their symptoms and when they occur. 
4.0  CONCLUDING REMARKS
There are many things in the environment that can exacerbate SLE.  Those with Lupus should not live in fear of their surroundings, but that SLE should be seen as an alternative lifestyle to live with.  With this way of thinking the new medicines, diet, and other changes may be less of a burden.   By understanding the way the different irritants and toxicants interact with the body, the better patients will be able to maintain a healthy lifestyle.  

There are a lot of uncertainties when it comes to SLE research.  This is because of the lack of funding Lupus research has when compared to other more, “mainstream” diseases such as breast cancer and AIDS.  With only one non-profit solely dedicated to Lupus research (Lupus Research Institute), only $30 million dollars in its 14 years of existence has been allocated for novel research grants.  ADDIN EN.CITE <EndNote><Cite><Year>2013</Year><RecNum>27</RecNum><record><rec-number>27</rec-number><foreign-keys><key app="EN" db-id="pdprwwszcsrarseestpx5a5j0xvvtfxs99zx" timestamp="1397222301">27</key></foreign-keys><ref-type name="Web Page">12</ref-type><contributors></contributors><titles><title>About LRI</title></titles><volume>2014</volume><number>3/11/2014</number><dates><year>2013</year><pub-dates><date>2013.</date></pub-dates></dates><pub-location>Lupus Research Institute</pub-location><urls><related-urls><url>http://www.lupusresearchinstitute.org/</url></related-urls></urls></record></Cite><Cite><Year>2013</Year><RecNum>27</RecNum><record><rec-number>27</rec-number><foreign-keys><key app="EN" db-id="pdprwwszcsrarseestpx5a5j0xvvtfxs99zx" timestamp="1397222301">27</key></foreign-keys><ref-type name="Web Page">12</ref-type><contributors></contributors><titles><title>About LRI</title></titles><volume>2014</volume><number>3/11/2014</number><dates><year>2013</year><pub-dates><date>2013.</date></pub-dates></dates><pub-location>Lupus Research Institute</pub-location><urls><related-urls><url>http://www.lupusresearchinstitute.org/</url></related-urls></urls></record></Cite></EndNote> This may seem like a lot, but when compared to the estimated $6 billion that breast cancer research raises every single year, it is unacceptably low.  In order to further improve the quality of life for patients with Lupus, more money must be made available to be used for novel research.  Without readily available funds, highly qualified researchers who may have an interest in Lupus research may tackle other pursuits.  On a positive note, there is a steady increase in the awareness and funding for this disease.  This gives hope that the environmental impacts on SLE will be studied thoroughly allowing people to live longer and healthier live.
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