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Abstract 

 
Introduction 

The periprostatic adipose tissue (PPAT) is adipose tissue that surrounds the surface of the 

prostate gland. The PPAT might play a role in the progression of prostate cancer (PCa), as it is 

made up of fatty acids that could be used by prostate cancer cells. Obesity is associated with poor 

PCa outcomes and is found to alter PPAT secretions. In this study we sought to identify the fatty 

acid composition of the peri-prostatic adipose tissue in obese and overweight patients with 

prostate cancer and understand its relationship with dietary fat intake. 

Methods 

PPAT biopsies were collected for fatty acid analysis from 21 participants in the WARRIOR 

study. The WARRIOR study was a randomized controlled trial that implemented a weight loss 

intervention in men with PCa. PPAT was examined through flame-ionization gas 

chromatography and results were compared to known standards to determine fatty acid 

composition. Mean, standard deviation, and range values for each fatty acid were used to 

describe the fatty acid content of the PPAT. Information on dietary fatty acid intake was 

collected through 24-hour recalls at two time points: baseline, and pre-surgery. Diet information 

was analyzed using the Nutrition Data System for Research (NDSR) database. Dietary fatty acid 

intake was compared to fatty acid content of the PPAT using Spearman’s correlation coefficient 

values. Differences in the diet and the fatty acid content of the PPAT between the intervention 

and the non-intervention group were also analyzed. 
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Results  

Adequate PPAT for fatty acid analysis was collected from 21 patients. Twenty-seven types of 

fatty acids were found in the PPAT. Oleic acid, palmitic acid, linoleic acid, stearic acid, myristic 

acid, and palmitoleic acid were found in high concentrations in the PPAT. Dietary intake of oleic 

acid, linoleic acid, and palmitic acid were higher than other dietary fatty acids. Other than a few 

exceptions, dietary intake of most fatty acids do not clearly correlate to fatty acid content of the 

PPAT . At baseline gadoleic acid (rs = 0.427), oleic acid (rs = 0.399), behenic acid (rs = -0.442), 

and margaric acid (rs = -0.362) intake correlated to the amount in the PPAT. At the pre-surgery 

timepoint, behenic acid (rs = -0.402) and palmitoleic acid (rs = -0.376) intake correlated to the 

amount in the PPAT. 

Conclusion 

The distribution of fatty acids in the PPAT seemed to follow a pattern with high amounts of oleic 

acid, palmitic acid, linoleic acid, stearic acid, myristic acid, and palmitoleic acid, and small 

concentrations of other fatty acids present. The relationship between dietary fatty acid intake 

andthe. composition of fatty acids in the PPAT seems to be unclear. Some fatty acids were found 

to have a fair correlation between diet and PPAT. Future research is required to better understand 

the relationship between diet and PPAT.  
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Chapter 1: Introduction 
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Prostate cancer (PCa) is a leading health problem for men in the United States. PCa affects 1 in 8 

men, and results in the death of 1 in 41 men (1). The fat around the prostate or the periprostatic 

adipose tissue (PPAT) plays a unique role in the progression of PCa. PPAT functions as an 

endocrine organ and secretes adipokines, chemokines, and other substances that affect PCa 

growth (2, 3). Additionally, the periprostatic adipose tissue secretes lipids which are used by PCa 

cells (4) indicating that fatty acids stored in the PPAT could play a role in the spread of PCa. 

Identifying the fatty acid composition of the PPAT in patients with PCa can be a useful strategy 

to explore this relationship. Only three studies to date have analyzed the fatty acid composition 

of PPAT in PCa patients. These studies found the fatty acid composition of PPAT from PCa 

patients correlated to markers of aggressive cancer (2); varied with ethno-geographic origin of 

patient (5); and was different from the fatty acid composition of benign prostatic hyperplasia 

patients (6). 

Obesity is associated with poor PCa outcomes and altered PPAT. Obesity increases the incidence 

of aggressive PCa (7), mortality and biochemical recurrence of the cancer (8). Obesity also 

impacts the PPAT as it contributes to increased inflammation, alters hormone and adipokine 

levels (9), and stimulates PCa proliferation and angiogenesis (10). As previous research on the 

fatty acid composition of PPAT did not focus on men who were obese and overweight, 

identifying the fatty acid composition of PPAT in these patients with PCa will help provide 

information on whether increased adiposity alters the lipid content of the PPAT. 

Additionally, the fatty acid composition of adipose tissue might reflect dietary intake of fat (11). 

When PPAT from African-Caribbean patients was compared to Caucasian patients, differences 

in monounsaturated, saturated, n-3 polyunsaturated and n-6 polyunsaturated fatty acids were 

found (5). These differences were attributed to high intake of sunflower and vegetable oil 
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commonly observed in African- Caribbean diets, which demonstrates that diet might affect the 

fatty acid composition of PPAT (5). Measuring the fatty acid profile of dietary fat intake and 

comparing it to the PPAT fat in patients with PCa could be an important first step to understand 

this relationship.  

Overall, this project aimed to understand how diet and weight influences the composition of the 

PPAT. Studying this link could help in the development of novel PCa treatments in the future. 

The purpose of this study was to identify the fatty acid composition of the peri-prostatic adipose 

tissue in obese and overweight patients with prostate cancer and understand its relationship with 

dietary fat intake. 

Research Questions: 

1. What is the fatty acid composition of the periprostatic adipose tissue in obese and 

overweight patients with PCa? 

2. How does the composition of fatty acids from the diet compare to the fatty acid 

composition of the peri-prostatic adipose tissue? 
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Chapter 2: Literature Review 
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Prostate cancer (PCa) involves the prostate, a gland located between the bladder and the seminal 

vesicles (12) . PCa is the most prevalent type of non-cutaneous cancer in American men (1). PCa 

affects 1 in 8 men, and results in the death of 1 in 41 men (1). In 2021, PCa is estimated to 

contribute to 26 % of new cancer cases, and 11% of  cancer deaths in the United States (1). 

Established risk factors for prostate cancer include being over 40 years of age(1), African 

American descent (13), having a brother or father with the condition (14), inheriting mutations in 

the BRCA1 or BRCA2 genes (15, 16), or having Lynch syndrome (17). PCa is detected through 

elevated prostate-specific antigen (PSA) levels and digital rectal examinations and is confirmed 

through a biopsy (18). Screening for PCa is recommended at age 50, or before age 50 if at a 

higher risk (19).  

The spread of PCa is also associated with excess weight gain and adiposity. Several studies have 

looked at the association between PCa and obesity. 

2.1 Relationship between obesity and prostate cancer 

Obesity is defined as having a body mass index ≥ 30 kg/m2 (20) and is a condition prevalent in 

42.4% of adults in the United States (21). Obesity is associated with an increased risk for 

endometrial, gastric, liver, colorectal, pancreatic, breast, esophageal, kidney, multiple myeloma, 

meningioma, ovarian, gall bladder, and thyroid cancers (22). The relationship between obesity 

and the incidence, progression, and recurrence of PCa has been studied. 

2.1.1 Incidence of PCa 

Early studies indicate that the incidence of PCa is not related to increased obesity. In a study of 

135,000 Swedish construction workers, increased body size was linked to the higher mortality of 

PCa patients rather than incidence of the cancer itself (23). However, later studies found an 
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inverse relationship between obesity and the incidence of PCa mainly in men over the age of 70 

(24) and men with localized PCa (25). These studies also implied that obesity could play a slight 

protective role in the development of PCa. (25).  

Later studies found that obesity was related to the incidence of aggressive forms of PCa. PCa is 

characterized based on its assigned Gleason score and whether it is localized or advanced. A 

Gleason score is a grading system for PCa based on the biopsy of the prostate (26). A high 

Gleason score (>7) reflects high-grade cancer (26). Localized PCa stays contained in the prostate 

and has lower risk compared to advanced PCa which spreads outside the prostate (27).  A large 

dose-response meta-analysis of forty-five studies found obesity to increase the risk of advanced 

and high grade PCa (28). 

2.1.2 Mortality of PCa 

Several studies found obesity was directly associated with increased PCa mortality rates (8, 23, 

29, 30). A 20% increased risk of death from PCa was found with a 5 kg/m2 increase in BMI (8). 

Obesity was associated with an increased risk of PCa specific mortality even after adjusting for 

clinical and pathological confounding variables (31). 

2.1.3 Recurrence of PCa 

Biochemical recurrence (BCR) occurs when PSA levels increase after the treatment of PCa 

reflecting cancer return (32). BCR occurs in 20-40% of patients within 10 years after RP (33). 

Obesity increases the risk of BCR (8, 34, 35). A 21% increased risk of BCR was found with a 5 

kg/m2 increase in BMI (8). The risk for BCR also doubled in men who gained weight (>2.2 kg) 

after RP surgery as compared to men who maintained a stable weight (35). 



 
 

7 
 

BCR is also related to the form of PCa treatment. Radical prostatectomy (RP) surgery, radiation 

therapy, and androgen deprivation therapy (ADT) are some treatment options for PCa (36). 

Higher incidence of BCR was observed in obese patients who underwent RP surgery and 

external beam radiation therapy (37).  

2.2 Mechanisms linking obesity to the hallmarks of cancer growth and spread 

Obesity affects each of the hallmarks of cancer pathways via tumor promoting inflammation, 

genomic instability, increased angiogenesis, increased invasion and metastasis, evasion of 

growth suppressors, cell death inducers, and immune destruction (38). However, the exact 

mechanisms by which obesity is related to the growth of PCa are not fully elucidated. Proposed 

mechanisms are mainly related to the presence of elevated insulin and insulin-like growth factor 

1(IGF-1), and altered androgens and adipokine signaling (39). 

2.2.1 Insulin and IGF-1 

Obesity induces a state of increased circulating insulin (40) and IGF-1 (39). Increased circulating 

insulin is caused by chronic insulin resistance. When insulin binds to insulin receptors, it 

stimulates the extracellular-signal-regulated kinase (ERK) and the phosphatidylinositol-3 kinase 

(PI-3K) pathways (39). ERK and PI-3K are signal transduction pathways that stimulate cell 

growth and proliferation, which could lead to tumor development (39). Elevated insulin levels 

also inhibit the production of IGF binding proteins IGFBP-1 and IGFBP-2, where IGF-1 binds 

(39). As free IGF-1 cannot bind to these proteins, its mitogenic and apoptotic mechanisms favor 

tumor development (39). Two studies found increased tumor growth when hyperinsulinemia was 

induced in PCa mouse xenograft models (10, 41). Additionally, two meta-analyses found 

increased IGF-1 circulation was related to an increased PCa risk (42, 43). Insulin and IGF-I 
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receptors are present in prostate cancer cells which could in part explain one potential way that 

obesity leads to tumor development (44). 

2.2.2 Androgens 

Testosterone can be converted to dihydrotestosterone (DHT) through the enzyme 5α reductase or 

converted to the estrogen estradiol through the enzyme aromatase. PCa alters the function of the 

enzyme aromatase (45) and favors the formation of DHT.  High DHT in the prostate is 

associated with increased PCa risk (46). An increased estradiol to testosterone ratio reduces the 

risk of aggressive PCa (47).  

The enzyme aromatase is expressed in the adipose tissue. The accumulation of fat mass with 

obesity increases aromatase activity and increases the production of estradiol(48). Increased 

estradiol levels suppress the activity of gonadotropin-releasing hormones and reduce testosterone 

levels (48). Additionally, lower testosterone levels are typically found in men who are obese 

(49). Low testosterone levels are a risk factor for advanced PCa (50). However some studies 

show no relationship between testosterone levels (and other androgens) and the PCa risk (47), so 

the exact mechanisms behind the role of androgens are unclear.  

2.2.3 Adipokines 

The adipose tissue secretes several adipokines including leptin, adiponectin, and IL-6. Leptin is 

involved in energy homeostasis, angiogenesis, neuroendocrine functions, and several other 

mechanisms (51). Adiponectin has various cardio-protective and anti-inflammatory functions 

(52). The increase in adipose tissue with obesity leads to an increased expression and secretion of 

leptin and decreased secretion of adiponectin (53). Obesity alters the leptin-to-adiponectin ratio 
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and induces a state of low grade chronic inflammation as the functions of the adipokines are 

dysregulated (54). This low-grade chronic inflammatory state can lead to carcinogenesis (55). 

Elevated serum leptin-to-adiponectin ratios were also found in patients with PCa (56). Elevated 

leptin levels increase the growth of PCa by increasing migration (57), proliferation (58), and 

decreasing the death of PCa cells (59). Adiponectin is protective against tumor-growth (39), so 

an increased leptin-to-adiponectin ratio due to obesity might play a role in PCa spread. In large 

studies, decreased adiponectin levels were associated with a lower risk of high-grade PCa (60, 

61), while leptin did not affect PCa outcomes (61, 62).  

Obesity also leads to increased serum IL-6 (63) levels which contribute to low-grade chronic 

inflammation and carcinogenesis (55). IL-6 has been found to be a growth factor for PCa cells in 

laboratory studies (64). Elevated serum IL-6 levels were found in patients with PCa that had 

metastasized to the bone (65). However, one population-based study found IL-6 levels did not 

correlate to an increased risk for aggressive PCa (62).  

The different adipokines, androgens, and hormones affected by obesity play a role in 

contributing to PCa growth and spread. 

2.3 How can we disrupt the link between obesity and prostate cancer? 

Obesity is related to poor PCa prognosis and altered biological markers associated with PCa 

spread. Weight loss and weight maintenance to reduce obesity may be valuable for PCa patients. 

Promoting weight loss by improving diet and exercise patterns are plausible techniques that 

could improve PCa outcomes. Yet, limited studies have examined weight loss as a mechanism 

that impacts outcomes. 
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2.3.1 Weight loss interventions 

Diet and exercise interventions help promote weight loss in PCa patients (66-68). A small study 

examined the role of diet interventions pre prostatectomy in eight obese men. Participants on a 

low fat and low glycemic load diet intervention lost weight when compared to the control 

subjects on a standard American diet (68). Diet and exercise interventions also facilitated weight 

loss in a large randomized controlled trial of elderly overweight and obese prostate, breast, and 

colorectal cancer survivors (67). Additionally, a pilot study found that a 12 week weight loss 

intervention in patients with non-metastasized PCa was successful and resulted in sustainable 

weight loss (66).  Effective techniques used in these studies included providing telephone 

counseling, tailored education materials (67), nutritionist facilitated menu planning (68), and the 

use of group and individualized counselling sessions (66). These techniques can be used to help 

obese PCa patients lose excess weight. 

2.3.2 Weight loss and PCa 

While improved diet and exercise facilitate weight loss in PCa patients, it is unknown if it helps 

reduce the spread of cancer. Weight loss might help decrease cancer spread by reducing 

inflammation. A decrease in inflammatory markers such as IL-6 and leptin have been found with 

short-term weight loss interventions (69). 

Two randomized controlled trials looked at facilitating weight loss in newly diagnosed  obese 

patients with PCa, prior to RP surgery (70, 71). One study introduced a calorie restriction and 

aerobic physical activity program to the intervention group to facilitate a weight loss of 1 kg per 

week (70). The study found reduced leptin, but also increased testosterone and Ki67, a marker of 

tumor proliferation in the intervention group when compared to the control (70). While the study 
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presented a strong weight loss intervention, the study had a small sample size of 40 patients, and 

the control group also lost weight which might have impacted the outcomes (70). Another study 

introduced a six-week calorie restriction program based on the Diabetes Prevention program to 

the intervention group (65). The weight loss program resulted in an increase in insulin-like 

growth factor-binding protein 3 (IGFBP-3) in newly diagnosed PCa patients when compared to 

the control group (71). IGFBP-3 is a protein that binds IGF-1, a growth factor with increased 

circulation during PCa (42, 43). However, the study found no changes in serum insulin, 

adiponectin, and IGF-1 between the groups, which are other variables associated with PCa 

growth (71). This study had a short intervention period, had control participants who lost weight, 

and had a disproportional range of participant weights in the two groups which might have 

affected the outcomes (71).  

A small study collected prostate tissue before the study and during RP surgery from eight men 

assigned to a low-fat and low glycemic diet intervention, and compared it to a standard American 

control diet (72). Differences in the gene expression of CXCR4, CXCL2, IGF-2, and other genes 

that play a role in tissue growth, and cell migration were observed in the intervention group but 

not the control (72). However, another study found the effects of weight loss on the expression of 

genes related to cancer spread to be inconsistent (70). This demonstrates that the effects of the 

weight loss on PCa biomarkers need to be further investigated in larger trials.  

An additional area to be studied is whether weight loss can prevent the biochemical recurrence of 

cancer. Since obesity increases the risk of biochemical recurrence (8, 37), weight loss could be a 

potential mechanism to reverse the effects of increased adiposity. However, a study of this nature 

would have questionable feasibility due to the length and expense of conducting such a trial. 
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Overall, the effects of weight loss on the obesity altered markers of prostate cancer growth and 

spread demonstrates a promising technique to improve PCa outcomes.  

2.4 Dietary Fat and PCa 

The association between dietary fat intake and PCa is unclear. Some studies have found a 

relationship between increased dietary fat intake and PCa incidence (73, 74), while the 

relationship is not present in other studies (75, 76). Animal studies have found high-fat diets to 

increase PCa progression and tumor growth through mechanisms involving increasing fatty acid 

synthase expression (77), chemokine signaling (78), and IGF-1(78). However, this is less evident 

in human studies. A meta-analysis of 14 cohort studies found dietary fat intake did not increase 

the risk for advanced PCa (79). The type of dietary fat (saturated or unsaturated) is also not 

associated with PCa risk (79). Furthermore, data on the intake of omega-3 fatty acids and omega-

6 fatty acids also demonstrate conflicting results regarding their role in PCa (80-84). Further 

research is required to better understand the role of dietary fatty acids and PCa. 

2.5 PPAT and PCa 

Periprostatic adipose tissue (PPAT) is a unique factor related to the spread of PCa. PPAT 

surrounds the prostate gland. The distribution of adipose tissue around the prostate is not uniform 

with the least amount of adipose tissue on the posterior surface (85). One exploratory study 

found increased PPAT thickness to correlate to high Gleason scores (86). Another study on men 

on active surveillance found the volume of periprostatic fat was associated with PCa progression 

(87). This suggests that PPAT might be involved in increasing PCa aggressiveness. As adipose 

tissue functions as an endocrine organ, PPAT is believed to contribute to the growth and 

progression of PCa tumors through its different secretions (3).  
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Increased expression of the adipokine IL-6 was found in PPAT, especially in patients with high 

Gleason scores (2). As limited inflammatory cells are found in PPAT, the adipocytes were 

associated with the expression of IL-6 (2). IL-6 mediates proinflammatory mechanisms that 

promote the progression of tumors which links PPAT to PCa growth and spread (2). 

PCa cells use lipids for energy, signaling, and other functions (4). PCa cells can synthesize lipids 

or utilize lipids from their surroundings (4). PCa also alters the type of fatty acid-binding 

proteins (FABPs) found in the prostate. FABPs are involved in the intracellular transport and 

regulation of long chain fatty acids (88). There are more than ten different types of FABPs (89). 

A decreased expression of FABP-4 and FABP-5 (90, 91), and an increased expression of FABP-

1 and FABP-2 were found in PCa cells when compared to noncancerous prostate cells (90). 

Metastatic PCa was found to result in an increased expression of the FABP12 gene which codes 

for a group of FABPs including FABP4, FABP9, FABP8, and FABP5 (92). This demonstrates 

an increase use of fatty acids by PCa cells. PPAT might serve as a source of fatty acids for PCa 

cells due to its relative proximity. Studying the fatty acid composition of PPAT can help provide 

a better understanding of the role PPAT in the tumor microenvironment. 

2.5.1 Fatty acid composition of PPAT 

Measuring the fatty acid composition of PPAT can be beneficial to understand PCa spread. 

Limited research has been conducted on this subject. When PPAT from PCa patients was 

compared to benign prostatic hyperplasia patients, differences were found in fatty acid 

composition (6). PCa PPAT had higher palmitic acid, arachidonic acid, and dihomo-

gammalinolenic acid than the non PCa PPAT(6). Another study found the fatty acid composition 

of PPAT to be correlated with the extracapsular extension of PCa, but not Gleason scores (93). 

Extracapsular extension is a node of cancer metastasis beyond the tissue, which a sign of 
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aggressive cancer. When compared to subcutaneous adipose tissue, the PPAT from patients with 

extracapsular extension had higher monosaturated, and lower saturated fatty acids (93).   

The fatty acid composition of PPAT also varies with the ethno-geographic origin of patients (5). 

PPAT collected from African-Caribbean patients with PCa was found to have less 

monounsaturated fatty acid, saturated fatty acid, n-3 polyunsaturated fatty acid and double the n-

6 polyunsaturated fatty acid when compared to Caucasian patients (5). The researchers 

associated this difference in the fatty acid composition of PPAT to the high intake of sunflower 

oil and other vegetable oils found in African-Caribbean individuals (5). However, the study did 

not measure dietary intake of fat (5). Measuring the dietary intake of different fatty acids can 

help identify how diet influences the composition of PPAT. 

The study also found low linoleic acid, and low eicosopentaenoic acid content in the PPAT were 

associated with less aggressive forms of PCa in African-Caribbean, and Caucasian participants 

respectively (5). Linoleic acid and eicosopentaenoic acid were found to alter the regulation of 

zinc finger enhancer binding protein (Zeb1) by reducing the entry of calcium into the cell in in 

vitro and ex vitro experiments (94). Zeb1 drives factors involved in cancer migration and 

invasion which can explain how linoleic acid and eicosopentaenoic acid were associated with 

less aggressive forms of cancer (94). Identifying the fatty acid composition of the PPAT, and the 

mechanisms through which it affects PCa growth can help generate new techniques to help 

patients with PCa. 

2.5.2 Obesity and PPAT 

Obesity influences PPAT. Altered PPAT genes were found in both PCa patients, and regular 

obese/overweight men (95). Altered genes in obese PPAT promoted tumor growth, providing an 
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optimal environment for PCa progression (95). Another study observed inflammation of the 

periprostatic white adipose tissue in both obese and non-obese PCa patients (9). The presence of 

crown-like structures which compose of dead adipocytes surrounded by macrophages indicated 

white adipose tissue inflammation (9). The periprostatic white adipose tissue inflammation was 

more prevalent in obese subjects, and was associated with more aggressive forms of PCa (9). 

Increased insulin, triglycerides, leptin, and decreased adiponectin levels were found in patients 

with periprostatic white adipose tissue inflammation (9). This could suggest a role in the 

hallmarks of cancer spread.  

Additionally, when PPAT from obese patients was compared to non-obese patients it was found 

that PCa proliferation and angiogenesis was stimulated in obese patients more than non-obese 

patients (96). Proliferation assays were used to measure proliferation and angiogenesis (96). This 

demonstrates how obesity affects PPAT, and results in poor PCa outcomes. Identifying the fatty 

acid composition of PPAT in obese and overweight patients with PCA might better explain the 

relationship between obesity and cancer outcomes. 

2.5.3 Weight loss and PPAT 

Since obesity plays a role in altering PPAT and aggravating PCa, the question of whether 

decreasing obesity can have improved PCa outcomes arises. The effects of an estrogen treatment 

(known to reduce appetite), and calorie restriction treatment were studied in mice with 

periprostatic white adipose tissue inflammation (97). Both the estrogen and calorie restriction 

treatments were found to decrease weight, periprostatic white adipose inflammation, and pro-

inflammatory secretions (97). This suggests a proposed role of weight loss in reducing PPAT 

inflammation and improving PCa outcomes.  More human interventions are required to confirm 
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this association. These findings can help strengthen evidence for weight loss as a technique to 

reduce high-grade PCa or BCR in obese patients. 
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Chapter 3: Methods 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

18 
 

 
The data for this study was derived from the WARRIOR study, a randomized controlled trial 

carried out at the University of Kansas Hospital (KU). The study assigned patients who were 

scheduled for RP surgery to a weight loss intervention or a control group. The participant’s diets 

were assessed using dietary recalls. PPAT was collected from the patients during the RP 

procedure, and the fatty acid composition of the tissue was analyzed using flame-ionization gas 

chromatography (GC). The fatty acid composition of the PPAT was compared to dietary fatty 

acid intake at baseline and pre-surgery. 

3.1 Subject criteria 

The participants in this trial included men who were obese and overweight (BMI 25-45 kg/m2), 

between 50 to72 years of age, newly diagnosed with PCa and scheduled for RP at stage T1 or 

T2. These patients were recruited by urologists and oncologists at the KU Urologic Clinic and 

KU Cancer Center. Exclusion criteria included a history of 5 alpha reductase inhibitors and 

radiation therapy, active cancer treatment or salvage therapy, castration-resistant PCa, evidence 

of metastasis or biochemical recurrence, and high-risk medical conditions like uncontrolled 

diabetes or kidney disease. Forty participants were recruited and were randomized into the 

intervention (n=20) and control group (n=20). The study took place between August 2017 and 

September 2020. 

3.2 Ethics  

The Human Subjects Committee and the Institutional Review Board at the University of Kansas 

Medical Center approved this study. Participation in this study was voluntary, and informed 

consent based on institutional guidelines was provided by all participants. The participants also 

consented to the use of leftover blood, tissue, and prostate sample for future research. Research 
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Electronic Data Capture (REDCap) was used to store the data, and a secure server was required 

to access the data. Health Insurance Portability and Accountability Act (HIPAA) regulations 

regarding data-privacy and security were followed. The study data was de-identified as the 

names of participants and medical record numbers were removed from study files in data 

processing steps. Access to the study data was restricted and password protected. 

3.3 Procedure 

The weight loss intervention focused on improving diet and physical activity to achieve ≥ 5% 

weight loss. The intervention lasted between 4 to 16 weeks, based on when the participants were 

scheduled for RP. Participants in the intervention group were on a calorie deficit of about 500 to 

1000 kilocalories below energy needs and followed the Medifast® 5 & 2 & 2 meal plan. On this 

plan, they consumed five meal replacement products; two Lean & Green™ meals which 

consisted of lean protein, non-starchy vegetables, and healthy fat; and two healthy snacks. The 

participants were guided on achieving a goal of ≥150 minutes of intentional exercise a week and 

≥10,000 steps/day. Participants in the weight loss intervention received weekly individualized 

coaching before their surgery targeting behaviors such as increasing physical activity, reducing 

portion sizes, and reducing eating out. Participants in the control group received the book, Dr. 

Walsh’s Guide to Surviving Prostate Cancer” by Patrick C. Walsh and Janet Farrar Worthington 

and the American Institute for Cancer Research booklet, “Heal Well, A Cancer Nutrition Guide” 

at baseline. 

3.3.1 Dietary intake analysis 

Diet information was collected from both groups at baseline and one week prior to RP surgery 

through unannounced 24-hour dietary recalls. These 24-hour dietary recalls included information 
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from one weekday and one weekend. This information was collected through telephone 

interviews conducted by study dietitians using the multiple-pass interview approach. The 

multiple-pass interview approach uses five distinct passes to enable participants to recollect their 

food and beverage intake. In the first pass, the participant is asked to make a quick list of their 

food and beverage intake on the previous day. The participant reviews the list to ensure accuracy 

in the second pass. The third pass prompts the participant to provide detailed information about 

their meals including brand names, quantity consumed, and preparation methods. The 

participants are asked about their intake of commonly forgotten foods in the fourth pass. In the 

fifth pass, the recall is reviewed, and the participant confirms its completeness and accuracy. The 

participants also provided information about their dietary supplement intake. Nutrition Data 

System for Research (NDSR) was used to analyze the dietary information. NDSR provided data 

on the fatty acids consumed by participants though their diet and supplement intake. The average 

of the participant’s fatty acid intake from the weekday and weekend diet recalls were used to 

estimate usual intake at baseline and pre-surgery timepoints.  

3.3.2 PPAT fatty acid analysis 

PPAT biopsies were collected during RP surgery. Chloroform and methanol were added to 10mg 

of the tissue, after which it was vortexed, filtered, centrifuged, and   the upper phase was 

removed. The lower phase was prepared for thin-layer chromatography, after which the 

triglycerides were extracted and transmethylated. The samples were then prepared for flame-

ionization gas chromatography. The 6890N GC system (Agilent Technologies, Santa Clara, CA) 

with a 100m fused silica capillary column (SP-2560, 0.25 mm i.d. x 0.2um film thickness, 

Supelco, Bellefonte, PA) was used to run the samples. Known standards (Supelco 37 component 

FAME mix, Cat.# CRM47885) were run concurrently in the GC system to identify fatty acid 
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methyl esters in the sample. Chemstation Open Lad CDS, version C.01.09 (Agilent 

Technologies) was used to analyze the samples. 

3.3.3 Analysis of Data 

Statistical analysis was conducted by the statistician Dr. Prabhakar Chalise. The fatty acid 

composition of the PPAT collected was determined though mean, standard deviation and range 

values. Differences between the fatty acid profile of the diet and fatty acid composition of the 

PPAT was analyzed through Spearman’s rank correlation coefficient values at baseline, and pre 

surgery. Differences in the dietary intake of fatty acids, and the fatty acid composition of PPAT 

between the intervention groups were also measured. 
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Chapter 4: Results 
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4.1 Periprostatic Adipose Tissue Fatty Acid Analysis 

PPAT biopsies were collected from 21 patients during radical prostatectomy surgery. At 

baseline, the study participants had an average BMI of 33.4, age of 60 years, PSA of 8.4 ng/mg, 

and a Gleason score of 7. There were 27 fatty acids found in the PPAT. Oleic acid, palmitic acid, 

linoleic acid, stearic acid, myristic acid, and palmitoleic acid composed of 87.11% of the fatty 

acids present in the PPAT (Table 1). Other fatty acids were present in small concentrations in the 

PPAT (Table 1). 

 Table 1. Fatty Acid Composition of Periprostatic Adipose Tissue 

Fatty Acid Fatty Acid Composition of PPAT  

(Mean area % of total fatty acids ± SD) 

Fatty Acid Composition of PPAT  

(Range) 

18:1 n-9 Oleic acid 41.09 ± 1.50 37.53 – 42.97 

16:0 Palmitic acid 20.41± 1.22 17.98 – 22.46 

18:2 n-6 Linoleic acid 17.02 ± 1.61 14.28 – 20.67 

18:0 Stearic acid 4.68 ± 0.73 3.28 – 6.28 

14:0 Myristic acid 2 .00 ± 0.3 1.57 – 2.71 

16:1 Palmitoleic acid 1.91 ± 0.50 1.00 – 2.71 

18:1 n-7 Vaccenic acid 0.93 ± 0.49 0.23 – 1.81 

18:1t Elaidic acid 0.92 ± 0.20 0.60 – 1.30 

18:3 n-3 Linolenic acid 0.81 ± 0.18 0.52 – 1.20 

20:1 Gadoleic acid 0.49 ± 0.16 0.09 – 0.84 

20:2 n-6 Eicosadienoic acid 0.42 ± 0.16 0.13 – 0.71 

20:4 n-6 Arachidonic acid 0.31 ± 0.11 0.17 – 0.52 

20:3 n-6 Dihomo-gamma-

linolenic acid 

0.29 ± 0.12 0.17 – 0.72 

17:0 Margaric acid 0.26 ± 0.03 0.21 – 0.33 

18:2t n-6 Linolelaidic acid 0.25 ± 0.12 0.07 – 0.48 

22:4 n-6 Adrenic acid 0.22 ± 0.11 0.09 – 0.51 

14:1 Myristoleic acid 0.21 ±0.04 0.11 – 0.28 

22:5 n-3 DPA 0.18 ± 0.05 0.09 – 0.28 

16:1t Trans-hexadecenoic acid 0.14±0.03 0.09 – 0.22 

22:6 n-3 DHA 0.10 ± 0.05 0.05 – 0.20 

18:3 n-6 GLA 0.09 ± 0.03 0.07 – 0.21 

22:0 Behenic acid 0.06 ± 0.08 0.01 – 0.29 

20:0 Arachidic acid 0.06 ± 0.04 0.02 – 0.19 

22:5 n-6 DPA 0.04 ± 0.02 0.02 – 0.10 

20:5 n-3 EPA 0.04 ± 0.02 0.01 – 0.10 

24:0 Lignoceric acid 0.03 ± 0.02 0.01 – 0.07 

24:1 Nervonic acid 0.02 ± 0.02 0.02 – 0.09 
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4.2 Relationship between diet and PPAT 

Seventeen fatty acids consumed by study participants were present in the PPAT. At baseline and 

pre-surgery oleic acid, linoleic acid, palmitic acid, and stearic acid were consumed in large 

concentrations in the diet. Gadoleic acid (rs = 0.427) intake, and oleic acid (rs =0.399) intake at 

baseline had a fair correlation with their fatty acid content in the PPAT (Table 2). Additionally, 

behenic acid (rs = -0.442) intake and margaric acid (rs = -0.362) intake inversely correlated with 

the amount found in the PPAT (Table 2).  

Table 2. Relationship between baseline dietary fatty acid intake and the fatty acid 

composition of the periprostatic adipose tissue 

Fatty Acid Dietary Fatty Acid intake 

(% of total intake of fatty 

acids) 

(1st Quartile, 3rd Quartile) 

PPAT Fatty acid content 

(% of total fatty acids)                           

(1st Quartile, 3rd Quartile) 

Spearman’s rank 

correlation coefficient 

(P-value) 

 

14:0 Myristic acid 1.345, 3.935 1.780, 2.125 -0.024 (0.918) 

14:1 Myristoleic acid 0.11, 0.244 0.183, 0.241 0.094 (0.685) 

16:0 Palmitic Acid 18.108, 21.533 20.14, 21.24 -0.245 (0.282) 

16:1 Palmitoleic acid 1.112, 2.167 1.567, 2.304 -0.283 (0.213) 

17:0 Margaric acid 0.111, 0.292 0.235, 0.278 -0.362 (0.107) 

18:0 Stearic Acid 7.313, 10.46 4.215, 4.945 -0.179 (0.435) 

18:1 Oleic acid 32.297, 37.074 40.03, 42.45  0.399 (0.074) 

18:2 n-6 Linoleic acid 16.661, 22.097 15.91, 17.80 0.012 (0.960) 

20:0 Arachidic acid 0.177, 0.276 0.028, 0.073 -0.299 (0.188) 

20:1 Gadoleic acid 0.313, 0.449 0.408, 0.589 0.427 (0.053) 

22:0 Behenic acid 0.074, 0.138 0.028, 0.046 -0.442 (0.045) 

20:4 n-6 Arachidonic 

acid 

0.156, 0.326 0.239, 0.378 -0.208 (0.365) 

20:5 n-3 EPA 0.014, 0.081 0.031,0.052 0.292 (0.199) 

22:6 n-3 DHA 0.037, 0.198 0.065, 0.141 0.147 (0.526) 

18:1t Elaidic acid 1.775, 3.105 0.767, 0.988 0 (1) 

18:2t n-6 Linolelaidic 

acid 

0.337, 0.574 0.160, 0.300 0.051 (0.825) 

16:1t Trans-hexadecenoic 

acid 

0.034, 0.087 0.132, 0.160 -0.045 (0.847) 

https://rpubs.com/aaronsc32/spearman-rank-correlation
https://rpubs.com/aaronsc32/spearman-rank-correlation
https://rpubs.com/aaronsc32/spearman-rank-correlation
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Behenic acid (rs = -0.402) and palmitoleic acid (rs = -0.376) intake at the pre-surgery timepoint 

inversely correlated with the total percent area found in the PPAT (Table 3). 

Table 3. Relationship between pre-surgery dietary fatty acid intake and fatty acid 

composition of the periprostatic adipose tissue in PCa patients 

 

 

  

Fatty Acid Dietary Fatty Acid intake 

 (% of total intake of 

fatty acids) 

(1st Quartile, 3rd 

Quartile) 

PPAT Fatty acid 

content  

(% of total fatty acids)                          

(1st Quartile, 3rd 

Quartile) 

Spearman’s rank 

correlation 

coefficient  

(P-value)  

14:0 Myristic acid 2.212, 3.83 1.780, 2.125 -0.169 (0.464) 

14:1 Myristoleic acid     0.137, 0.243 0.183, 0.241 -0.299 (0.188) 

16:0 Palmitic Acid 16.49, 21.138 20.14, 21.24 0.153 (0.506) 

16:1 Palmitoleic acid 1.324, 1.953 1.567, 2.304 -0.376 (0.093) 

17:0 Margaric acid 0.107, 0.214 0.235, 0.278 -0.210 (0.361) 

18:0 Stearic Acid 7.235, 9.68556 4.215, 4.945 -0.210 (0.358) 
 

18:1 Oleic acid 32.74, 37.308  40.03, 42.45 -0.060 (0.797)  

18:2n6 Linoleic acid 18.38, 23.514 15.91, 17.80 0.009 (0.969)  

20:0 Arachidic acid 0.163, 0.255 0.028, 0.073 -0.212 (0.357)  

20:1 Gadoleic acid 0.302, 0.452 0.408, 0.589 -0.280 (0.219)  

22:0 Behenic acid 0.103, 0.17 0.028, 0.046 -0.402 (0.071)  

20:4n6 Arachidonic acid 0.158, 0.264 0.239, 0.378 -0.228 (0.321)  

20:5n3 EPA 0.014, 0.035 0.031, 0.052 -0.083 (0.721)  

22:6n3 DHA 0.031, 0.16 0.065, 0.141 0.074 (0.750)  

18:1t Elaidic acid 
1.617, 2.281 

0.767, 0.988 
-0.161 (0.487)  

18:2t n-6 Linolelaidic 

acid 
0.305, 0.481  0.160, 0.300) 0.265 (0.245)  

16:1t Trans-hexadecenoic 

acid 
0.05, 0.087  0.132, 0.160    -0.101 (0.664)  



 
 

26 
 

The fatty acids found in high concentrations in the PPAT included oleic acid, palmitic acid, and 

linoleic acid. Oleic acid, palmitic acid, and linoleic acid were also consumed in high 

concentrations by participants (Figure 1). 

  

Figure 1. Comparison of the fatty acids in the PPAT and dietary intake of fatty acids at 

baseline ( mean % of total fatty acids) 
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4.3 Changes between intervention groups 

The study sample included 8 participants in the intervention group, and 13 participants in the 

non-intervention group. The differences in the dietary fat intake, and fat content of the PPAT 

between the intervention groups were analyzed. Consumption of myristic acid, palmitic acid, 

margaric acid, stearic acid, linoleic acid, arachidic acid, oleic acid, elaidic acid, and linolelaidic 

acid significantly decreased in the intervention group from baseline to pre-surgery (Table 4). 

There was minimal change in the consumption of fatty acids from baseline to pre-surgery in the 

non-intervention group (Table 4). Dietary intake of myristic acid, palmitic acid, margaric acid, 

stearic acid, linoleic acid, arachidic acid, behenic acid, oleic acid, linolelaidic acid, and trans-

hexadecenoic acid were significantly different between the intervention and the non-intervention 

groups (Table 4).  

Table 4. Dietary fatty acid intake differences in intervention and non-intervention groups 

  

Fatty Acids 

Intervention (n=8) 

(% of total dietary fatty acid intake) 

Non-Intervention (n=13) 

(% of total dietary fatty acid intake) 

Between 
arm 
changes 

Baseline 

Mean ± SD  

Pre-surgery 

Mean ± SD  

Pwithin Baseline 

Mean ± SD  

Pre-surgery 

Mean ± SD   

Pwithin Pbetween 

14:0 Myristic acid 3.06 ± 1.08 2.94 ± 1.09 0.028 2.55 ± 1.168 2.96 ± 1.39 0.579 0.013 

14:1 Myristoleic 

acid 

0.21 ± 0.16 0.22 ± 0.1 0.195 0.18 ± 0.11 0.18 ± 0.11 0.579 0.374 

16:0 Palmitic Acid 19.44 ± 2.78 18.51± 2.32 0.01 19.06 ± 3.49 18.89 ± 3.93 0.762 0.013 

16:1 Palmitoleic 

acid 

1.82 ± 0.88 1.85 ± 0.86 0.083 1.71 ± 0.82 1.75 ± 0.88 0.762 0.86 

17:0 Margaric acid 0.26 ± 0.15 0.15 ± 0.09 0.003 0.19 ± 0.09 0.19 ± 0.09 1 0.016 

18:0 Stearic Acid 10.04 ± 1.31 8.07 ± 1.48 0.003 8.58 ± 2.32 8.36 ± 2.37 0.801 0.013 

18:1 n-9 Oleic acid 34.1 ± 3.27 34.67 ± 5.02 0.021 36.25 ± 6.25 34.47 ± 5.22 0.545 0.045 

18:2n6 Linoleic 

acid 

19.43 ± 3.38 21.27 ± 3.89 0.05 21.28 ± 7.39 22.1 ± 5.44 0.88 0.008 

20:0 Arachidic acid 0.26 ± 0.07 0.19 ± 0.05 0.021 0.22 ± 0.12 0.2 ± 0.1 0.939 0.003 

20:1 Gadoleic acid 0.43 ± 0.26 0.51 ± 0.42 0.13 0.58 ± 0.65 1.05 ± 2.47 0.579 0.14 

22:0 Behenic acid 0.14 ± 0.11 0.13 ± 0.03 0.128 0.17 ± 0.26 0.21 ± 0.25 0.418 0.03 

20:4n6      

Arachidonic acid 

0.21 ± 0.13 0.23 ± 0.09 0.279 0.24 ± 0.09 0.2 ± 0.1 0.336 1 

20:5n3 EPA 0.23 ± 0.33 0.2 ± 0.29 0.156 0.1 ± 0.17 0.18 ± 0.58 0.608 0.169 

22:6n3 DHA 0.29 ± 0.43 0.34 ± 0.54 0.636 0.19 ± 0.32 0.15 ± 0.39 0.798 0.547 

18:1t Elaidic acid 3.44 ± 3.13 2.63 ± 1.29 0.028 2.93 ± 2.35 2.33 ±1.74 0.65 0.456 

18:2t n-6   

Linolelaidic acid 

0.55 ± 0.25 0.43 ±0.11 0.015 0.45 ± 0.2 0.4 ±0.18 0.724 0.037 

16:1t Trans-

hexadecenoic acid 

0.08 ± 0.04 0.07 ± 0.02 0.13 0.05 ± 0.03 0.07 ± 0.03 0.918 0.02 
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Docosapentaenoic acid n-3 [DPA] content of the PPAT was significantly different between 

intervention and non-intervention groups (p= 0.03, Table 5). Other fatty acids found in the PPAT 

did not differ based on the intervention group assigned to the participant (Table 5). 

Table 5. Comparison of the fatty acid composition of the PPAT in the intervention and 

non-intervention group 

Fatty Acid Intervention group 

(Mean area % of total 

fatty acids ± SD) 

Non-Intervention group 

(Mean area % of total fatty 

acids ± SD) 

Between Group 

Differences 

(Pvalue) 

14:0 Myristic acid 2.06 ± 0.33 1.97 ± 0.28 0.45 

14:1 Myristoleic acid 0.23 ± 0.03 0.2 ± 0.04 0.18 

16:0 Palmitic acid 20.06 ± 1.1 20.63 ± 1.28 0.21 

16:1t Trans-hexadecenoic 

acid 

0.14 ± 0.03 0.14 ± 0.03 0.8 

16:1 Palmitoleic acid 2.1 ± 0.42 1.8 ± 0.52 0.22 

17:0 Margaric acid 0.25 ± 0.03 0.27 ± 0.04 0.53 

18:0 Stearic acid 4.51 ± 0.62 4.77 ± 0.79 0.8 

18:1t Elaidic acid 0.92 ± 0.22 0.92 ± 0.2 1 

18:1n9 Oleic acid 41.43 ± 1.26 40.88 ± 1.65 0.41 

18:1n7 Vaccenic acid 0.83 ± 0.49 1 ± 0.49 0.56 

18:2t n-6 Linolelaidic acid 0.21 ± 0.1 0.27 ± 0.13 0.49 

18:2n6 Linoleic acid 16.84 ± 1.54 17.14 ± 1.7 0.51 

20:0 Arachidic acid 0.06 ± 0.04 0.06 ± 0.05 1 

18:3n6 GLA 0.11 ± 0.04 0.09 ± 0.02 0.18 

20:1 Gadoleic acid 0.56 ± 0.18 0.45 ± 0.14 0.34 

18:3n3 Linolenic acid 0.84 ± 0.21 0.79 ± 0.17 0.45 

20:2n6 Eicosadienoic acid 0.45 ± 0.17 0.4 ± 0.15 0.66 

22:0 Behenic acid 0.05 ± 0.02 0.07 ± 0.1 0.46 

20:3 n-6 Dihomo-gamma-

linolenic acid 

0.31 ± 0.17 0.27 ± 0.08 0.72 

20:4 n-6 Arachidonic acid 0.33 ± 0.11 0.3 ± 0.11 0.47 

24:0 Lignoceric acid 0.03 ± 0.01 0.03 ± 0.02 0.82 

20:5n3 EPA 0.04 ± 0.01 0.04 ± 0.02 0.24 

24:1 Nervonic acid 0.01 ± 0.01 0.02 ± 0.02 0.51 

 22:4 n-6 Adrenic acid 0.24 ± 0.12 0.2 ± 0.1 0.45 

 22:5 n-6 DPA 0.05 ± 0.02 0.04 ± 0.02 0.22 

 22:5 n-3 DPA 0.21 ± 0.03 0.16 ± 0.06 0.03 

 22:6 n-3 DHA 0.12 ± 0.04 0.09 ± 0.05 0.11 
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Chapter 5: Discussion 
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In this study we analyzed the fatty acid composition of the PPAT. Gas chromatography analysis  

of the PPAT revealed several types of fatty acids present in the PPAT of patients with PCa. The 

fatty acid composition of the PPAT included saturated fatty acids (SFA), monounsaturated fatty 

acids (MUFA) polyunsaturated fatty acids (PUFA), and trans fatty acids. The fatty acids found 

in high concentration in the PPAT included oleic acid, palmitic acid, linoleic acid, palmitoleic 

acid, and myristic acid. These fatty acids were also found in high concentration in other studies 

that analyzed the fatty acid composition of the PPAT (5, 6). This demonstrates that the 

distribution of fatty acids in the PPAT might follow a set pattern. 

 

Despite the similarities between the fatty acid composition of the PPAT found in our study when 

compared to others studies, there were slight differences in the concentration of fatty acids. 

While Figuel et al. analyzed PPAT fatty acids, they found differences in the composition of  the 

PPAT in relation to ethno-geographic origin. Their study looked at the composition of fatty acids 

in Caucasian, and African-Carribean PCa patients in France. The concentrations of MUFA and 

SFA in the PPAT in our study were similar to those found in African-Carribean patients with 

PCa (5). Additionally, the concentrations of certain SFA (14:0, 16:0, 17:0, 18:0, 20:0), and 

MUFA (18:1 n-9, 20:1), and PUFA (22:5 n-3) were lower in our study when compared to PCa 

patients in another study in Argentina (6). The concentrations of certain n-6 fatty acids (20:2 n-6, 

20:3 n-6, 20:4 n-6) were higher in our study when compared to the those found in the studies in 

France and Argentina. As our cohort consisted of mostly white American participants (85%), 

differences in the concentration of fatty acids might be attributed to geographic differences. Also 

since other studies did not focus on patients who were obese, the different concentrations of fatty 

acids might be a result of altered adipose tissue function with obesity. Other confounding 
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variables like dietary fatty acid intake could influence the PPAT. While other studies that 

analyzed the fatty acid concentration of PPAT did not measure dietary intake of fatty acids, our 

study measured the dietary intake of fatty acids before RP surgery. 

 
We measured dietary fatty acid intake to understand the relationship between diet and the PPAT. 

We compared dietary intake of fatty acids at baseline and one week before prostatectomy surgery 

with the fatty acid composition of the PPAT. We found that our participants had a higher intake 

of oleic acid, linoleic acid, palmitic acid, stearic acid, and myristic acid as compared to other 

dietary fatty acids. These fatty acids were also found in high concentrations in the PPAT. 

However, we found that the dietary intake of fatty acids did not strongly correlate to the fatty 

acid composition of the PPAT. Several fatty acids consumed in the diet were found in the PPAT, 

however the concentration of most fatty acids correlated poorly. Some exceptions were gadoleic 

acid, behenic acid, and palmitoleic acid. At baseline (4 to 16 weeks before surgery), dietary 

intake of gadoleic acid (20:1), and oleic acid (18:1 n-9) directly correlated to the amount in the 

PPAT, while intake of behenic acid (22:0) and margaric acid (17:0) inversly correlated to the 

amount in the PPAT. At the pre-surgery timepoint (one week before surgery), the intake of 

behenic acid and palmitoleic acid (16:1) inversely corelated to the amount found in the PPAT. 

The fatty acids that correlated are found in a variety of foods like animal products and oils. The 

exact functions of these fatty acids are unclear, and it is unknown if they have roles in PCa. 

Additionally, as the human body can synthesize most SFA and MUFA via de novo lipogenesis, 

the true impact of dietary fatty acid intake of SFA and MUFA on the composition of PPAT 

cannot be determined. The human body is unable to synthesize n-6, and n-3 PUFA however the 

dietary intake of these fatty acids did not significantly correlate to the amounts in the PPAT. Our 

study finds the impact of dietary fatty acid intake on the PPAT to be unclear.  
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The patients in this study were either a part of a weight loss intervention or a control group. The 

intake of myristic acid, palmitic acid, margaric acid, stearic acid, linoleic acid, arachidic acid, 

oleic acid, elaidic acid, and linolelaidic acid decreased from baseline to pre-surgery in the 

intervention group. This might be attributed to the weight loss intervention that was administered 

in these participants. The intervention focused on patients consuming a calore deficit and 

increasing intake of lean meats and healthy fats. These changes could have have resulted in 

decreased intake of the fatty acids from baseline to pre-surgery in the intervention group. Overall 

dietary intake of myristic acid, palmitic acid, margaric acid, stearic acid, linoleic acid, 

arachidonic, and behenic acid were significantly different between the intervention and the non-

intervention group due to dietary changes implemented by the patients in the intervention group.  

 

Weight loss might impact the biology of the PPAT, as one animal study found reduced PPAT 

inflammation and secretions with weight loss (97). However our weight loss intervention did not 

seem to impact the fatty acid composition of the PPAT. The composition of the peri-prostatic 

adipose tissue between the intervention and the non-intervention group was fairly identical. We 

only found a statistically significant difference in n-3 DPA content between the intervention and 

the non-intervention groups. However the n-3 DPA content in the intervention group was only 

0.05% higher than the non-intervention group. As the weight loss intervention only lasted 

between 4-16 weeks, short term dietary changes do not seem to strongly influence the 

composition of the PPAT. While the effects of weight loss on the fatty acids in the PPAT are 

unclear, weight loss might impact different markers of inflammation and the secretions of the 

PPAT. This could be measured through immunohistochemistry and cell culture analysis. 
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Strenghts, Limitations, and Future Research 

The role of  the PPAT in PCa is a relatively novel area of research. Our study helps contribute to 

the limited literature on the fatty acid composition of the PPAT. We described the fatty acid 

composition of obese patients with PCa, and we were able to compare our findings with other 

studies. Our study also measured and analyzed the dietary intake of fatty acids. This has not been 

conducted in previous studies. Overall our study provided background information on the fatty 

acid concentration of PPAT and the role of diet in the PPAT. 

 

The sample size is one of the limitations of this study. We only collected adequate adipose tissue 

for fatty acid analysis from 21 participants. Our findings would have to be confirmed in a larger 

study to better understand the relationship between adipose tissue and diet. We also collected 

diet information through 24-hour dietary recalls. Baseline data about a subject’s diet during a 

specific timepoint can be generated by 24-hour dietary recalls. Since we found short term diet 

changes do not infuence the fatty acid composition of the PPAT, understanding habitual intake 

of fatty acids can help us understand the relationship between diet and PPAT. Measuring dietary 

intake of fatty acids through a food frequency questionnaire could have helped us better 

understand long term dietary intake of fatty acids. Finally, since the fatty acid composition of  

PPAT of healthy patients without PCa is difficult to obtain, we do not have a reference to 

compare our findings. 

 

We found the role of diet and the fatty acid composition of the PPAT to be unclear. To better 

understand the relationship between diet and PPAT,  future research should aim at assessing 
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habitual dietary intake of fatty acids in PCa patients, and comparing it to the PPAT in a larger 

cohort. Also, measuring plasma fatty acids, and understanding lipid secretions from the PPAT 

can help us better understand the role of fatty acids in PCa. Studying markers of inflammation in 

PPAT can also help us understand the role of  adipose tissue in PCa. Additional areas for 

research include studying the functions of different fatty acids in PCa, understanding the effects  

of obesity on the PPAT, and studying how the PPAT impacts the hallmarks of cancer spread. 

This can help us better understand the relationship between diet, PCa, and obesity. 

Conclusion 

We described the fatty acid composition of the PPAT in overweight and obese patients with PCa. 

The distribution of fatty acids in the PPAT seemed to follow a pattern with high amounts of oleic 

acid, palmitic acid, linoleic acid, stearic acid, myristic acid, and palmitoleic acid, and small 

concentrations of other fatty acids present. The realtionship between dietary fatty acid intake and 

the the composition of fatty acids in the PPAT seems to be unclear. Some fatty acids were found 

to have a fair correlation between diet and PPAT, however future research is required to confirm 

our findings.  
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