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1. Research Question:  How does moderate exercise affect an individual’s immunity?
2. Introduction: The basis for choosing this topic was to see what effect exercise has on immunity. Many believe that if one partakes in regular exercise it decreases their risk to catch common colds, flus, and viruses. We also found it interesting that David Neiman, the author of our article was also one of the writers that contributed to our class textbook.
3. Summary:
A) Article 1. The Effects of Exercise on Immunity
a. Research Question: How does heavy exertion have an acute and chronic influence on systemic immunity?
b. Study Design: The type of research design used by Nieman in Exercise effects on Systemic immunity is a review study. Nieman used a collection of studies published after the 1990’s to gather evidence for his review. In this article he uses a collection of studies, summarizes, and then analyzes and concludes his findings.
c. Study Subjects: This study was a review study, so the subjects used in each study varied. One of the studies used by Nieman contained 16 untrained males and 15 elite male cyclists. Neiman also used a study on elite female rowers and no-athletes in his review, this study contained 20 female elite rowers and 19 non-athletes. Another study that was used contained 22 male marathoners and 18 non-athletes. The methods on how the subjects were selected in each study were not mentioned by Nieman.
d. [bookmark: 0.2__GoBack]Variable(s): The predictor variables are; exercise, either strenuous or moderate. Some of the reviewed tests refer to training and sedentary, such as those who were actively training and non-training or resting (non-athletes). Exercise is measured by the amount of time spent exercising (training) and the amount of days in a week that exercise took place. The outcome variables are immune function, which is detected by; Upper respiratory tract infection (URTI), mitogen-induced lymphocyte proliferative responses, T-cell function and B-cell function, antibody response to vaccination, natural killer cell activity (NKCA), neutrophil function, neutrophil/monocyte phagocytosis, oxidative burst activity, blood immune parameters, white blood cell counts, granulocyte counts, nasal secretions, nasal mucocilary transit time, nasal/salivary IgA secretion rates, delayed-type hypersensitivity (DTH), and pro-inflammatory cytokines. The levels were measured through review of other studies that used; blood tests and or cultures and or assays, urine tests, blood immune parameters, granulocyte counts, monocyte counts, stress hormone and cytokine concentrations, body temperature, secretions measured, muscle biopsies, and urinalysis. Of Studies reviewed, the several studies of athletes after a stressful endurance race had a high percentage of illness and three studies of randomized exercise training studies on near daily exercise is associated with a reduction in URTIs. Another study of 16 untrained males and 15 elite male cyclists during periods of high and low value of training showed no significant differences in immune, but 2/4 mitogen assays were elevated 35-50%. 
e. Results: All together, the data suggested that T- and B-cell function isn’t distorted consistently by athletic Endeavour, except in older adults. This analysis is bolstered by the finding that the antibody response to vaccination is normal in endurance athletes. Response by the innate immune system to chronic stress of intense exercise showed that natural killer cell activity (NKCA) enhanced while neutrophil function is suppressed. This occurred more frequently during periods of high-volume training. In elite swimmers, undertaking intensive training had URTI rates that do not differ when compared to sedentary controls. The URTI rates were similar in female elite rowers and non-athletes as well.
f. Conclusion: When compared, the results from athletes and non-athletes resting immune function aren’t significant from clinical perspective. Rather, when measuring the extent of change in immunity that occurs after each session of extended exercise. There is no significant attempt to determine that an athlete showing the most extreme immune suppression following heavy exertion had contracted an infection during the ‘open window’ after 1 to 2 weeks. This needs to be established as true before the theory or an ‘open window’ can be accepted. Overall however, the data suggests that the immune system is stressed and suppressed after very long periods of endurance exercise, with an increased risk of infection when the athlete is put thru repeated cycles of heavy conditioning when combined with lack of sleep, severe mental stress, and malnutrition and weight loss. Immune response however, is not affected. Antibody production continues normally. 
[bookmark: _GoBack]	After prolonged exertion there are changes in the immune system when compared to moderate exercise output.  
B) Article 2: Immunomodulatory Effects of Aerobic Training in Obesity.
a.  Research Question: Does aerobic training have an immunomodulatory effect in subjects that are considered to be obese?
b. Study Design:  This study is a case-control study that examined the differences between non-obese and obese subjects’ circulating dendritic cells, peripheral blood mononuclear cells, total RNA isolation and real time PCR by using the ELISA.
c. Study Subjects: The study subjects were 40 amateur runners who planned to race in the Munich marathon. They were between the ages 30-60 years old and  in the past  three years have ran at least half a marathon and  have had no risk of cardiovascular disease except for obesity ( BMI >30). Those who were excluded met the criteria of a known coronary or structural heart disease, insulin dependent diabetes mellitus, on medication for hypertension, etc. The subjects totaled to be forty, twenty in one group and twenty in the other. (limitations: no sedentary obese individuals)
d. Variable(s):  The predictor variables for this article were the type of exercise (regular exercise training) and the levels of cardiovascular fitness cause a change of TLR-expression, DC differentiation, and systemic inflammatory response in obese versus lean runners. The outcome variable which was exercise training did result in a significant increase of fitness level. TLR-4, TLR-7 was up regulated by exercise; oxLDL increased along with IL-6, BDCA-1 DC’s was down regulated. 
e. Results: In the graph (h) there was an increase in the expression of TLR-4 and TLR-7 between pre and post training. In graphs a and b of the “Mediators of Inflammation” charts, BDCA-1 increased in the lean  non-elite(LNE) group and  in the obese non-elite group(ONE),while BDCA-2 actually decreased in LNE and ONE. This meant that a low level of BDCA-1 is related to dyslipidemia in obese people, and how this enhances antitumor ability in the DC cells. Participants did lose body weight; waist circumference was lowered, total body fat percentage in ONE group reduced.
f. Conclusion:  BDCA-1 and -2, TLR expression were changed when the ONE group reduced their body fat percentages and dyslipidemia. As stated in the article, “Aerobic exercise modulates immune response, increases inflammation resistance, and mediates cardiovascular protection in obese individuals.” (p8. 8; Nickel, et.al.)
C)  Article 3: Deleterious effects of short-term, high-intensity exercise on immune function: evidence from leucocyte mitochondrial alterations and apoptosis.
a. Research Question:  This study investigates short-term, high-intensity exercise effects on immune function.
b. Study Design:  The case study was a clinical of 12 – healthy, young, male, runners without a control group.  The runners were to run on a treadmill for 30 minutes at 85% VO2 max for 3 consecutive days and blood assays were taken from participants before and after on day one of exercise and after exercise on day two and after exercise on the third day and also at 24 hours and at 72 hours after exercise.  Flow cytometry and enzyme-linked immunosorbent assays measured the levels of mitochondrial trans membrane potential (MTP) in leucocyte subpopulations of; polymorphonuclear neutrophils, lymphocytes, and monocytes, apoptosis, and circulatory inflammation markers.  Elisa kits were used to measure plasma concentrations of plasma tumor necrosis factor, TNF-alpha and sFasL.
c. Study Subjects: The subjects were volunteers that completed a Questionnaire in order to exclude infections, inflammatory diseases, or immune diseases before the study began. 
d. Variables: The predictor variable of the study was exercise, which in this case was running, a high-intensity exercise. The outcome variables are;  MTP levels in the subpopulations of leucocytes; polymorphonuclear neutrophils, lymphocytes, and monocytes,  levels of apoptptic cells, measurement of plasma tumor necrosis factor in TNF-alpha and soluble Fas ligand (FasL).
e. Results: The MTP in all 3 subpopulations of leucocytes declined after the first day after exercise then, levels decreased again on day 2 and day 3.  The levels remained below normal at 24 hours after exercise and returned to normal levels at 72 hours after exercise.  MTP alterations for all 3 subpopulations were significant (p<0.05). Apoptosis of lymphocytes and monocytes increased after each exercise and peaked at 72 hours.  Plasma concentrations of TNF-alpha increased significantly (p<0.05) and remained high through 72 hours.  sFasL increased after second exercise and remained high.
1. Conclusion: The study shows that short-term, high-intensity exercise can lead to significant dysfunction of the mitochondrial energy status in peripheral blood immune cells, which is accompanied by an increased propensity for apoptosis and an increase in proapoptotic cytokines.  The high-intensity exercise has a U shaped association with MTP cells. The results support the potentially deleterious effects of excessive exercise on immune function in health.
D) Article 4: Expression of Early Immune Response Genes during Physical Exercise

1. Research Question: The research question Shleptsova et al. is trying to answer is, does physical stress on the body begin the expression of genes that regulate early immune responses?  
1. Study Design: This article uses the case control research design. The case being observed is the response of the immune system after short term physical activity using blood samples and the control is the blood sample before any physical activity. 
1. Study Subjects: The subjects being studied in Shleptsova et al. experiment are highly skilled sports men between the ages 19.3 plus or minus 0.7. The study examined 11 participants. One form of bias that should be noted in this article is that it does not state how they selected their subjects; it only states that study was approved by the Ethics Committee of the All-Russian Institute of Physical Culture and Sports. Another thing that should be noted is that there were no female subjects so it is inconclusive in this study if the same results apply to women. 
1.  Variables: In this study the independent variable was the exposure to physical activity and the dependent variables the outcome of the blood serum samples. 
1. Results: The results showed an increase of activity in certain immune cell expression. The data showed increased activity in the transcription of genes that code for specific immune receptors which are involved in the process of activation on natural killer cell. 
1. Conclusion: From the results/data Shleptsova et al. conclude that an early activation of the immune system is a response to short term physical activity.  
D) Article 5: Aerobic fitness is associated with lower proportions of senescent blood T-cells in man.
a.  Research Question: Does aerobic fitness lower the amount of Senescent T-cells in adult men?
b. Study Design: The type of study was a variance statistical analysis
c. Study Subjects: 102 healthy non-smoker males of various ethnicities with a mean age of 39 (+ or – 6 years). Subjects with excessive alcohol intake, taking medications that affect the immune system, using ibuprofen routinely, on antidepressants or medications that are designed to alter blood pressure or cardiovascular function and hormone replacement therapy were excluded from the study.
d. Variables: The predicted variables were the positive relationship between age and the proportion of senescent T- cells. The outcome variables were the correlation of aerobic exercise (VO2max) and reduced Senescent T-cell count.
e. Results: All 3 subject groups at the end of the study had a lower percentage of Senescent T-cells when compared to the national average classifications provided by the American College of Sports Medicine.
f. Conclusion: This study examined the impact of maximal aerobic capacity (VO2max) as a measure of aerobic fitness on the proportions of naïve, memory, effecter memory and senescent blood T-cell populations that are known to change as we age. The proportion of CD4+ and CD8+ T-cells increased with advancing age at a respective rate of 10%. Supporting the proposed hypothesis, they found  that those with above VO2max scores had less senescent CD4+ and CD8+ T-cells and more naïve CD8+ T-cells than those with below average VO2max scores. What was found strikingly as well was that that well accepted association between age and senescent T-cells no longer existed when age was adjusted for VO2max, which indicated that aerobic fitness may be a stronger determinant of T-cell phenotypic shifts than sequential age.
4. Critical Review:
a.  Authors and funding source: The author of this article is David C. Nieman. Nieman has many previous articles that he has done. They all would be considered reliable sources because they have been published in the International Journal of Sports Medicine, Medical Science Sports and Exercise, Nutrition and Exercise Immunology, Journal of Applied Physiology, etc. The research was paid by the Department of Health and Exercise Science at Appalachian State University in North Carolina.
b.  Research methods/design/recruitment or types of subjects: Each article was analyzed and reviewed by Neiman to find a conclusion to his research question. Most of the studies that were reviewed were published by him and others who have worked with him.   As mentioned before one of the studies used by Nieman contained 16 untrained males and 15 elite male cyclists. Neiman also analyzed a study on elite female rowers and no-athletes in his review, this study contained 20 female elite rowers and 19 non-athletes. 
c. The validity: Although Niemen did not give the exact number of studies used in his review; he does provide details for each study subject referenced and the amount of subjects used in each study. Niemen used a number of studies to form a conclusion on the effects of exercise on the immunity; because of the variety and number of studies used his measurements seem to be valid. The study design is a collection of summary; therefore it is a more conclusive study that is appropriate to answer the question “does exercise have an effect on immunity.” 
d. Limitations and Future: After investigating the question, “does exercise effect immunity” the overall finding was that exercise does have an effect on immunity. The type of effect it has on immunity seems to be dependent on the amount of exercise, which makes this topic in need of further research.  Although, many of the studies did find that exercise does have a positive effects on immunity not all of the articles had the same conclusion. Some of the studies found no correlation, while other found negative effects on extreme heavy exercise.  Overall, it seems that moderate exercise does have a positive effect on immunity, while heavy excretion may have a negative effect but further research is needed on what specific amounts of exercise that is necessary to achieve positive or negative effects. More research also needs to be completed with emphasis on specific variable that can impact immunity, such as gender, adiposity levels, stress factors, age, and on subjects other than athletes.
e.  Application: A dietitian’s job is to provide knowable guidance to patients about nutrition. Many patients may require weight loss to achieve optimal health. Therefore, it is important for dietitians to know that along with healthy eating habits exercise is an important factor to achieve an optimal healthy life style. The information provided by Neiman’s research and the articles he used to gain evidence are applicable to the field of nutrition because as stated in the conclusion high intensity training by athletes may cause a susceptible immunity and for these types of athletes it is important to have a high vitamin/mineral healthy diet.    
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