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Resistance training is an element of conditioning and training for almost any sports. 

Speeded muscle strength increments are seen whenever resistance exercise is joined 

by the consumption of nutritional supplements. Although, there are very limited 

researches about the efficacy of gamma oryzanol supplementation with resistance 

exercise in humans, the usage of gamma oryzanol in strength athletes is prevalent. 

The aim of this single blind, placebo-controlled, randomized intervention trial is to 

determine the effects of dietary 600 mg/day gamma oryzanol supplementation during 

a 9-week resistance training program on altering lipid profile, anabolic/catabolic 

hormones, circulating binding proteins and anthropometric measures of young males 

during resistance training. 

Thirty two eligible males with no continuous resistance training experience during 

six months before the study participation, with age 18-24 years were selected for the 

study. They were randomized into two groups (either 600 mg of gamma oryzanol or 

lactose in the form of capsules). Prior to the study commencement, subjects’ one- 
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Repetition Maximum (1-RM) was determined by means of 1-RM strength tests on 

the regular leg curl and bench press machine, which was repeated on the last day of 

study. On the commencement day and the last day of the study, they were examined 

for anthropometric and body measurements. Supervised resistance training was 

performed four times a week, performing three sets (consisting of 6–12 repetitions) 

per exercise with three minutes rest, for a period of 9 weeks for each participant, 

accompanied with the consumption of supplement. At the study commencement in 

two times, before and after the acute resistance exercise, and at the end of the 9-week 

and 24 hours after the last resistance exercise performance, blood sampling were 

taken following 10-12 hour fast. Independent sample t-test and general linear model 

were applied to compare within and between group differences in mean scores. In 

terms of analyzing hormonal changes and blood protein levels over 4 time points of 

sampling, data were analyzed with 2×4 (Group × Time points) repeated measures 

analysis of variance. Bonferroni corrected post hoc test was used for analyzing 

difference of changes between time points. All testing of hypotheses were two-tailed, 

with significant judgment by 95% confidence interval and p<0.05. 

There was no significant difference between the baseline characteristics and the 

target variables at baseline. In terms of anthropometric changes, there was no 

significant change between the supplement and placebo groups after the 9-week 

intervention. On the other hand, 1-RM of bench press (p<0.001) and leg curl 

(p=0.005), which are markers of muscle strength increased after gamma oryzanol 

supplementation in the supplement group compared with placebo group.  

Among markers of blood lipid profile, very low-density lipoprotein (VLDL-C) 

(p=0.034) and triglyceride (TG) (p=0.027) levels declined in the supplement group 
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greater than the placebo group after the 9-week supplementation which shows the 

effect of gamma oryzanol supplementation on decreasing these markers, but no 

difference has been shown for high-density lipoprotein (HDL-C), low-density 

lipoprotein (LDL-C) and total cholesterol (TC) (p>0.05). In terms of serum mineral 

concentration, there was only significant difference between the supplement and 

placebo groups for zinc concentration after the 9-week intervention. 

During the study, it has been observed that gamma oryzanol affected on total 

testosterone (p=0.041), cortisol (p=0.010) and growth hormone (GH) (p=0.047) 

levels, unlike free testosterone, triiodothyronine (T3), thyroxine (T4), thyroid-

stimulating hormone (TSH), insulin-like growth factor-I (IGF-I), estradiol, 

dehydroepiandrosterone sulfate (DHEAS), sex hormone-binding globulin (SHBG), 

epinephrine, norepinephrine and insulin-like growth factor-binding protein 3 

(IGFBP3) (p>0.05). Moreover, testosterone to cortisol ratio significantly changed 

(p<0.001) in the supplement group compared with the placebo group; however, no 

significant change was shown for total testosterone to SHBG ratio (p>0.05) between 

the supplement and placebo groups.  

In conclusion, the current study demonstrated that gamma oryzanol supplementation 

may benefit resistance athletes to improve anabolic markers as well as increasing 

muscle strength. However, this supplement could not improve all markers of interest 

and more researches need to be carried out for understanding the mechanism of 

effects and substitute this supplement with harmful hormonal drugs and supplements. 
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Latihan rintangan adalah satu elemen ‘conditioning’ dan latihan untuk hampir semua 

jenis sukan. Peningkatan kekuatan otot dilihat apabila senaman rintangan disertai 

oleh pengambilan makanan tambahan. Walaupun kajian terhadap keberkesanan 

suplemen gamma orizanol dengan senaman rintangan pada manusia adalah amat 

terhad, tetapi penggunaan gamma orizanol dalam atlet begitu berleluasa.  Matlamat 

ujikaji ‘single-blind’, dikawal oleh placebo dan intervensi percubaan campur tangan 

rawak ini adalah untuk menentukan kesan pengambilan supplemen gamma orizanol 

600mg/hari dalam diet selama 9 minggu dalam program latihan rintangan akan 

mengubah dengan signifikan profil lipid, hormon anabolik/katabolik, ‘circulating 

binding protein’ dan ukuran antropometri di kalangan lelaki muda semasa latihan 

rintangan. 

Tiga puluh dua orang lelaki yang layak tanpa pengalaman menyertai latihan 

rintangan yang berterusan lebih daripada enam bulan sebelum menyertaan kajian ini, 

dengan umur 18-24 tahun telah dipilih untuk kajian. Mereka dibahagikan secara 

rawak kepada dua kumpulan (sama ada 600mg gamma orizanol atau laktosa dalam 
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bentuk kapsul). Sebelum kajian dimulakan, ulangan maksimum (1-RM) subjek 

ditentukan melalui ujian kekuatan 1-RM manggunakan mesin ‘leg curl’, dan ‘bench 

press machine’, yang mana ianya akan diulang lagi pada hari terakhir kajian. Pada 

awal dan akhir kajian, ukuran antropometeri dan badan responden diambil. Latihan 

jenis rintangan yang diselia dilakukan sebanyak empat kali seminggu, 3 set (terdiri 

daripada 6-12 ulangan) setiap senaman dengan 3 minit rehat, untuk tempoh 9 minggu 

bagi setiap peserta bersama dengan pengambilan makanan tambahan. Pada 

permulaan dua kajian ini iaitu sebelum dan selepas rintangan akut dijalankan, dan 

pada akhir minggu ke 9 dan 24 jam selepas senaman rintangan yang terakhir, 

pengukuran serta pensampelan darah dilakukan selepas 10-12 jam berpuasa, di 

tempat yang sama di mana responden menjalani latihan. Sampel Bebas Ujian-t dan 

model linear umum telah digunakan untuk membandingkan perbezaan di dalam dan 

di antara kumpulan dalam skor min. Dari segi analisis perubahan hormon dan paras  

‘protein’ dalam darah untuk empat waktu persampelan, data telah dianalisis dengan 2 

× 4 (Kumpulan × waktu pensampelan) analisis variasi berulang. Ujian ‘Post hoc 

corrected bonferroni’ telah digunakan untuk menganalisis perbezaan perubahan 

antara masa. Semua ujian hipotesis adalah ‘two-tailed’ dan signifikan sekiranya 

selang keyakinan adalah 95% dan p <0.05. 

Tiada perbezaan yang signifikan di antara ciri-ciri awal dengan pembolehubah 

sasaran di peringkat awal. Dari segi perubahan antropometri, tidak terdapat 

perbezaan yang signifikan di antara kumpulan yang mengambil gamma orizanol dan 

plasebo selepas 9 minggu intervensi. Sebaliknya, ‘1-RM bench press’ (p<0.001) dan 

‘leg curl’ (p = 0.005), iaitu penanda kekuatan otot telah meningkat pada responden 

yang menerima suplemen gamma orizanol berbanding kumpulan plasebo.  
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        CHAPTER 1 

1 INTRODUCTION 

1.1  Introduction 

Multiple factors affect maximum strength capacity of skeletal muscles, many of them 

engage in a synergistic manner. The most powerful factor is resistance training, 

which impressively rises maximal isometric and dynamic muscle contraction 

strength (Aagaard, 2004). Resistance training is an element of conditioning and 

training for almost any sport. It is necessary for athletes, particularly who require 

enlarged lean body mass (LBM). The greater the mass, the greater the potential for 

increasing strength and power. Enlarged lean body mass is critical for increasing 

strength and power exhibition, improving stability, and elevating aesthetic 

appearance through muscle hypertrophy (Tausha, 2000). Resistance training might 

advance various advantages to body composition, health, and quality of life (Stone, 

1991). Resistance training (also named weight or strength training) is identified by 

the performance of exercises in which muscles from a particular body part are 

condensed against a power that opposes the movement (Cardoso et al., 2010). 

In the last few decades, advances in human metabolism and exercise physiology has 

clarified that appropriate nutrient intake positively influences sport performance 

(Molinero & Marquez, 2009). Products which claim to extend endurance, increase 

recovery, decrease body fat, increase muscle mass, reduce the risk of illness, or 

improve sports performance, fill the sports world. Several surveys show that athletes 

are the main consumers of supplements and prominent target groups for the multi-

billion dollar supplement industry (Burke et al., 2000). It is easy to know why 

promises of enhanced performance are appealing to athletes and coaches in elite 
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competition, where very petty differences detached the victors from the rest of the 

field (Hopkins et al., 1999).   However, the fame and fortune of Olympic gold medals 

and world records give only a part of reason for consumption of various sports 

supplements, since even non-elite and recreational athletes are avid consumers of 

sports foods and supplements (Burke et al., 2000). As a consequence, many 

competitive and recreational athletes tend to consume dietary supplements in order to 

intensify strength training and performance.  

Athletes must cautiously evaluate the adequacy of their diets before starting a 

regimen of expensive and unproven supplements that are proposed to magnify 

muscular development, muscular strength, or both. Universal supplement 

consumption in athletes is estimated to range from 40% to 88% (Silver, 2001; 

Williams, 2005); more than thirty thousand supplements are being commercially 

available in the USA (Tekin & Kravitz, 2004). Over three million people in the USA 

alone consume, or have consumed ergogenic supplements (Palmer et al., 2003), and 

supplement use is similarly common among athletes at high school and collegiate 

levels. More than 50% of the subjects expended $25 to $100 monthly on 

supplements, whereas 4.9% reported paying over $150 per month. Supplement usage 

could be pricey for athletes (Tausha, 2000). Athletes are provided with 

recommendations or gossip about the advantages that are referred to supplements and 

sport foods and even in the lack of strong evidence to prove a product, they may be 

constrained to use it to keep ‘level playing field’ (Lippi et al., 2008). 

Substances such as human growth hormone (hGH) and anabolic / androgenic steroids 

were consumed in the past and continuing to the present, in the hope of overcoming 

genetic limitations in hormonal status and in the ability to increase muscle (Houlihan, 
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2002). These substances have been related with several health risks and are forbidden 

by most athletes governing agencies (Houlihan, 2002). Therefore, sports science is 

enthusiastic in supplements and sports foods as a part of its investigation for new 

planning to improve training, recovery and competition performance. The applied 

sport nutrition research, which has helped developing new products, is undertaken by 

many scientists. In addition, they explore particular methods in which supplements 

can be used to improve efficiency of performance (Burke et al., 2000). 

Unfortunately, the numerous challenges to undertake unknowing of such research 

denote that it is impossible to keep pace with the number of newborn products that 

rise on the sports market. In fact, the greater part of products are either untried or 

have gone wrong in the initial studies that have been conducted. Scientists believe 

that well-controlled research must corroborate the advancement of any sports 

nutrition practice and they know that manufacturers of supplements regularly make 

effective claims about their products without sufficient or, in some situations, any 

evidence. Nevertheless, in most countries, laws regarding supplements or sports 

foods are either minimal or ineffective, permitting unconfirmed claims and products 

to be produced with poor concurrence to labeling and composition standards. 

Athletes are typically unconscious of these failures (Burke et al., 2000). 

Plants bring us most nutrients fundamental for life. More than fundamental nutrients, 

plant foods contain naturally occurring matters, referred to respectively as 

phytochemicals. Herbals, which are obtained from berries, roots, leaves, gums, 

stems, flowers or seeds of plants, contain numerous phytochemicals supposed to 

have nutritive or medicinal advantages. In history, and have been used as medicine 

(Williams, 2006). Herbals are modulated in various countries as medicine, such as 
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Germany, but as dietary supplements in others. At this time, most herbals are 

regulated in the United States by the Dietary Supplement Health and Education Act 

(DSHEA), more like food components than drugs. Nonetheless, assuming the 

pharmacological influence of different herbals, some health specialists are 

accentuating the necessity for standardizing herbal therapy (Sengupta  et al., 2004; 

Williams, 2006). In the latest National Health and Nutrition Examination Survey 

(NHANES) report, closely 7% of the US people comprising athletes obtain herbal or 

botanical dietary supplements (Ervin  et al., 2004). In Europe, herbal supplements 

represent 5 billion USD commerce, but France and Germany alone account for 60% 

of the market, proposing that utilization varies by country (De Smet, 2005). 

Estimations of herbal supplement usage by the population of the United Kingdom 

differ from 10 to 25% (and are increasing), and herbal supplements presently create a 

£3.8 million commerce per annum (Harrison et al., 2004; Ritchie, 2007). Likewise, 

consumption rates of herbal supplements in the US have ascended sharply since the 

1990s, from about 3% to about 25% of the citizens by one study or a 380% extension 

by another (Bent, 2008; Bent & Ko, 2004; Senchina et al., 2009), giving rise to a 4.4 

billion USD industry (Blumenthal et al., 2006).  

Herbal dietary supplements are traded to physically active subjects for numerous 

reasons, involving augmenting energy, bringing about weight loss, promoting muscle 

enlargement, or inducing other physiological or metabolic responses that lead to 

improved exercise performance (Williams, 2006). Use of herbal supplements in 

athletes is more common than that of the general community, ranging from 17% to 

61% (Froiland et al., 2004; Ziegler et al., 2003). One study found that athletes are 

more enthusiastic to use herbal supplements than nonathletic subjects (Senchina et 
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al., 2009), perhaps because many herbal supplements merchandising campaigns aim 

at athletes with pledges of increasing performance or lessening side effects of 

training (Winterstein & Storrs, 2001). 

Gamma oryzanol is a ferulic acid ester of sterols extracted from rice bran oil (Berger 

et al., 2005). Japanese people have approved this substance for several health 

conditions, including menopausal symptoms, stomach disorder, moderate anxiety, 

and high blood cholesterol. It is popularly marketed as a sports supplement in the 

US, as well as for lowering blood cholesterol (Hoogeven & Zonderland, 1996), but 

there is no official report about the prevalence of using this supplement among 

athletes or general population in different countries. The profits of gamma oryzanol 

are provided by increasing levels of GH, testosterone, and other anabolic or muscle 

building hormones. Even so, there is very limited scientific proof to back up gamma 

oryzanol effects. Gamma oryzanol has been exhibited to have antioxidant properties. 

Consequently, it might enhance endurance and muscle building capacity by 

hindering the production of free radicals in muscle tissue, which theoretically could 

lessen muscle exhausting and fatigue in reaction to anaerobic exercise (Potricia & 

Rita, 2004). The profits of gamma oryzanol are provided by increasing levels of GH, 

testosterone, and other anabolic or muscle building hormones. Even so, there is very 

limited scientific proof to back up gamma oryzanol effects. 

 

1.2 Problem Statement 

Alterations in both neural system and muscular structure and function, as firmly 

shown in young and elderly subjects, bring about training- induced rise in maximal 

contractile muscle power. The effect of resistance training on muscle hypertrophy is 
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well known. For a long time, resistance athletes have been attracted in knowing 

which types of nutritional supplementation will give the greatest help in an attempt to 

maximize the training adaptations in response to resistance training. Speeded muscle 

strength increments are seen whenever resistance exercise is joined by the 

consumption of nutritional or ergogenic supplements. Moreover, diverse banned 

substances and drugs may boost the build-up of muscle mass, leading to amplified 

gains in maximal muscle strength with training. However, some severe adverse 

effects arising from the banned supplements consumption are irreversible. 

Furthermore, the International Olympic Committee (IOC) prohibits anabolic steroids 

and also they are banned in several countries by virtue of criminal laws (Aagaard, 

2004).  

Utilization of performance-enhancing supplements takes place at all levels of sports, 

from trained athletes to junior high school students. In spite of the fact that some 

supplements improve athletic performance, lots of them have no verified profits and 

make serious adverse effects in consumers (Maravelias et al., 2005). Resistance 

athletes vastly use anabolic steroids and ephedrine, which have life-threatening 

adverse effects, with hope of growing muscle mass and increasing performance. The 

IOC and the National Collegiate Athletic Association have banned them for the 

consumption in contests. As a result, an attempt is made to substitute these banned 

drugs and supplements with effective and safe nutritional ones. In recent years, there 

has been increasing interest in modeling new natural supplements without adverse 

side effects to avoid sever irreversible problems in athletes. 

Athletes consume gamma oryzanol based on the preliminary studies that proposed 

gamma oryzanol increases muscle growth and sports performance (Fry  & Kraemer, 
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1997), by the way of rising levels of testosterone, GH, and other anabolic (muscle-

building) hormones. Changes in the endocrine system, including hormonal 

variations, change in lipid profile explain the suggested performance elevating 

properties of gamma-oryzanol (Berger, 2005). The antioxidant properties of gamma 

oryzanol and its derivative, ferulic acid, are promising in some areas (Potricia & 

Rita, 2004). In athletes, macro elements, like magnesium and calcium, in the ionized 

form contribute to heart and muscle contractions, oxidative phosphorylation and the 

synthesis and activation of enzymatic systems. Hence, equilibrating of their 

concentration is important for athletes. Although, there are very limited studies with 

regards to the efficacy of gamma oryzanol supplementation with resistance exercise 

in humans, the usage of this supplement as a nutritional supplement for strength 

athletes is prevalent (Bruni 1988).  

The research to date has tended to focus on gamma oryzanol effects in patients, 

especially hyperlipidemic patients, rather than on resistance athletes. Just one 

research has been conducted by Fry and co-workers (1997) for studying effects of 

gamma oryzanol supplementation on resistance exercise in which their subjects have 

been chosen from both sexes and adult with age ≥40. Also, the number of subjects 

for their study was limited which could explain the non-efficiency of 

supplementation. However, gamma oryzanol has been proposed to have particular 

properties for improving strength and efficiency of resistance training. Therefore, the 

aim of the current study is to determine if dietary gamma oryzanol supplementation 

during a 9-week resistance training program will significantly alter muscular 

strength, lipid profile, anabolic/catabolic hormones, and anthropometric measures of 

young males. In doing so, important research questions include; 
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1. Does 600mg/day gamma oryzanol supplementation affect anthropometric 

changes during the 9-week resistance training?  

2. Does 600mg/day gamma oryzanol supplementation affect muscular strength 

during the 9-week resistance training?  

3. Does 600mg/day gamma oryzanol supplementation affect blood lipid profile 

during the 9-week resistance training?  

4. Does 600mg/day gamma oryzanol supplementation affect serum minerals 

concentrations during the 9-week resistance training?  

5. How does 600mg/day gamma oryzanol supplementation influence post-

exercise and resting levels of anabolic and catabolic hormones during the 9-

week resistance training?  

6. How does 600mg/day gamma oryzanol supplementation influence post-

exercise and resting levels of circulating binding proteins during the 9-weeks 

resistance training?  

7. How does 600mg/day gamma oryzanol supplementation influence post-

exercise and resting ratios of free testosterone to cortisol and total 

testosterone to SHBG during the 9-week resistance training?  

1.3 Significance of the Study 

Many strength-trained athletes, in order to overcome genetic limitations in hormonal 

status, have consumed exogenous anabolic/androgenic steroids (AAS) impressively 

to increase muscle growth and strength, especially testosterone, and many athletes 

consider AAS as a principle element for success (Smith & Perry, 1992). Even so, the 
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use of AAS has been linked to a variety of health problems and disorders; some of 

them are irreversible. Consequently, the focus on nutrient supplementation has been 

expanded as a substitute to elevate muscular mass and strength (Cowart, 1992).  One 

of the safe, herbal and nutritious sports supplement is gamma oryzanol. In fact, 

gamma oryzanol was the first herbal derivative with examined anabolic impact as a 

natural substitute of synthetic anabolic steroids. Gamma oryzanol seems to be 

nontoxic (Talbott, 2003). Side effects have not been reported in animal studies using 

doses of up to 1000 to 1500 mg per day of gamma oryzanol. Poor absorption 

accounts for the cause of the shortage of side effects related to higher doses (Talbott, 

2003).  

There is very limited number of studies investigating gamma oryzanol effects on 

improving effective factors in resistance training. In fact, more information is needed 

to prove the suggested effects of gamma oryzanol on resistance training. In other 

words, the anabolic effects of gamma oryzanol need to be confirmed by several 

researches and then it could be used as a substitute for anabolic steroids and other 

harmful drugs and supplements. Therefore, a better understanding of gamma 

oryzanol effects on different influencing factors on resistance training might be 

essential to increase the effectiveness and improving exercise performance through a 

safe and nutritious way.  

The finding of this study can contribute to the growing body of research of sport 

supplements and ergogenic aids by providing valuable knowledge and in depth 

information on this healthy herbal supplement. Also, this study will give further 

insight to determine the effect of gamma oryzanol supplementation on post-exercise 

and resting levels of anabolic and catabolic hormones, lipid profile, anthropometric 
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and muscular strength alterations as well as mineral changes. In addition, this study 

is a pioneer study to test the effects of gamma oryzanol supplementation during 

resistance training in untrained young males on comprehensive influencing and 

contributing factors, comprising anthropometric and muscular strength, endocrine 

changes through measuring different hormones, lipid profile and mineral 

concentrations. The results of the investigation may indicate whether the 

supplementation of gamma oryzanol is beneficial to resistance training in untrained 

healthy males.  

 

1.4 Limitations 

The following limitations of the study were noted: 

1. The resistance workout may have differed from what the subjects were 

accustomed to doing. The baseline period may not have been long enough to 

completely familiarize the subjects with the workout. Some learning effect 

may have been occurring even at the end of the study. 

2. Subjects were not continuously monitored to see if they were stringently 

adhering to the study’s dietary and resistance training guidelines. The 

assumption of this study for physical activity level and dietary pattern of 

subjects was based on their attending in resistance training sessions and 

having similar dietary and physical activity, as they all have lived in 

dormitories and they have been feed by the dormitories restaurant.   

3. The length of resistance training (9 weeks) might be enough to make any 

changes for anthropometric measurements, as in several studies eight weeks 
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masses. To do so, subjects performed 6 sets of 10 repetitions with 80% 1-

RM. The exercises used for the AHRE were free weight, except the lateral 

pull downs, which was performed using a universal weight machine. 

Resistance training was performed four times a week, performing 3 sets per 

exercise for a period of 9 weeks for each participant. The exercises used for 

the resistance training program were free weight, except the lateral pull 

downs, which was performed using a universal weight machine.  

3. Anthropometric measurements, muscular strength, lipid profile and mineral 

concentration have been measured at the commencement day and the end of 

the study. 

4. Hormonal variation has been measured four times; at baseline, immediately 

after AHRE, at the end of the 9-week following AHRE, and finally 24 hours 

after recovery. The assessment was limited to monitor these alterations before 

and after resistance exercise and finally 24 hours, in recovery condition, as it 

was intended to make less suffering for the participants.    

5. The independent variables were a carbohydrate beverage (1g/kg of body 

weight) for the carbohydrate group and an artificially sweetened beverage for 

the placebo group. The control group did not undergo energy restriction or 

receive a beverage prior to the last performance test. To control dietary 

changes and supplement compliance during the study, a 24-hour dietary recall 

was used, including two non-consecutive weekdays and one weekend day.   
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1.6 Conceptual Framework 

In this study, the effects of gamma oryzanol supplementation with resistance exercise 

on some dependent variables were investigated, as shown in Figure 1.1. Dependent 

variables were body measurements, muscular strength, lipid profile, concentrations 

of anabolic/catabolic hormones and serum minerals. The intervener variables, 

including sex, age, consumption of supplements and chronic diseases were controlled 

as they are explained in methodology. In this study, gamma oryzanol 

supplementation during resistance training is viewed as being effective on multiple 

physiological aspects, consisting body measurements, muscular strength, 

anabolic/catabolic hormones levels, blood lipid profile and serum mineral 

concentrations.   

 

 

 

 

 

 

 

 
 
  

Figure  1.1 Conceptual Framework 
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1.7 Objectives 

1.7.1 General Objective 

To study the effects of 600 mg/day gamma oryzanol supplementation on lipid 

profile, anabolic/catabolic hormones, circulating binding proteins and anthropometric 

changes in young males during a 9-week resistance training 

 

1.7.2 Specific Objectives 

These are the following objectives that the research would like to achieve.  

1. To assess effects of 600mg/day gamma oryzanol supplementation during 9 

weeks of resistance training on changes in skin fold thickness, weight, waist and 

hip, thigh, arm circumference, shoulder and pelvis width and body mass index 

(BMI)  

2. To assess effects of 600mg/day gamma oryzanol supplementation during 9 

weeks of resistance training on changes in muscular strength  

3. To assess effects of 600mg/day gamma oryzanol supplementation during 9 

weeks of resistance training on changes in blood lipid profile (total cholesterol 

[TC], triglycerides [TG], low density lipoprotein cholesterol [LDL-C], high 

density lipoprotein cholesterol [HDL-C] and very low density lipoprotein 

cholesterol [VLDL-C])  

4. To assess effects of 600mg/day gamma oryzanol supplementation during 9 

weeks of resistance training on changes in serum concentrations of copper, zinc, 

calcium and magnesium  
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5. To assess effects of 600mg/day gamma oryzanol supplementation during 9 

weeks of resistance training on changes in circulating concentrations of 

hormones (testosterone [free testosterone and total testosterone], 

dehydroepiandrosterone sulfate (DHEAS), cortisol, estradiol, GH, thyroxin T4), 

triiodothyronine (T3), thyroid stimulating hormone (TSH), insulin-like growth-

factor I (IGF-I), insulin,  epinephrine and norepinephrine  

6. To assess effects of 600mg/day gamma oryzanol supplementation during 9 

weeks of resistance training on changes in circulating binding proteins (albumin, 

sex hormone binding globulin [SHBG] and insulin-like growth-factor binding 

protein 3 [IGFBP3])  

7. To assess effects of 600mg/day gamma oryzanol supplementation during 9 

weeks of resistance training on changes in ratios of free testosterone to cortisol 

and total testosterone to SHBG  

 

1.8 Hypothesis 

H0 1: There was no significant difference in anthropometric measurements between 

the supplement and placebo groups following the 9-week resistance training.  

H0 2: There was no significant difference in muscular strength between the 

supplement and placebo groups following the 9-week resistance training.  

H0 3: There was no significant difference in lipid profile between the supplement and 

placebo groups following the 9-week resistance training.  
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H0 4: There was no significant difference in serum mineral concentrations between 

the supplement and placebo groups following the 9-week resistance training.  

H0 5: There was no significant difference in circulating concentrations of anabolic 

and catabolic hormones between the supplement and placebo groups following the 9-

week resistance training.  

H0 6: There was no significant difference in circulating binding proteins levels 

between the supplement and placebo groups following the 9-week resistance 

training.  

H0 7: There was no significant difference in ratios of free testosterone to cortisol and 

total testosterone to SHBG between the supplement and placebo groups following 

the 9-week resistance training.  

 

1.9 Definition of Terms  

 

1.9.1 Resistance Training 

Resistance training is a form of strength training in which each effort is performed 

against a specific opposing force generated by resistance (i.e. resistance to being 

pushed, squeezed, stretched or bent). Exercises are isotonic if a body part is moving 

against the force. Exercises are isometric if a body part is holding still against the 

force. Resistance exercise is used to develop the strength and size of skeletal 

muscles. Properly performed, resistance training can provide significant functional 

benefits and improvement in overall health and well-being. 
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The goal of resistance training, according to the American Sports Medicine Institute 

(ASMI), is to "gradually and progressively overload the musculature system so it 

gets stronger. Resistance training works to increase muscle strength and endurance 

by doing repetitive exercises with weights, weight machines, or resistance bands. 

 

1.9.2 Anthropometric measurements 

Tests of anthropometry include measurements of body size, structure, and 

composition. It is important to be aware of the effects of changes to these factors, and 

to be able to measure them. For most sports body size is an important factor in 

success, whether it is advantageous to be short, tall, heavy or light. The body 

composition, such as the amount of body fat and muscle mass, can also significantly 

affect sporting performance. Body composition refers primarily to the distribution of 

muscle and fat in the body, and its measurement plays an important role in both 

sports and health. In sports, excess fat hinders performance as it does not contribute 

to muscular force production, and it is additional weight that requires energy to move 

about. 

Body fat is commonly assessed by skinfold thickness. This is an estimated measure 

of subcutaneous fat. Body size refers to the volume, mass, length and surface area of 

the body, while body composition refers to the amounts of these constituents of the 

body. Body size and structure measurements can be used for monitoring growth 

patterns and changes with training, and for identifying appropriate sports for 

individuals.  
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1.9.3 Lipid profile 

Lipid profile or lipid panel, is the collective term given to the estimation of, typically, 

total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein 

cholesterol, and triglycerides. An extended lipid profile may include very low-

density lipoprotein. This is used to identify hyperlipidemia (various disturbances of 

cholesterol and triglyceride levels), many forms of which are recognized risk factors 

for cardiovascular disease and sometimes pancreatitis. 

 

1.9.4 Anabolic and catabolic hormones 

Anabolism is the set of metabolic pathways that construct molecules from smaller 

units. One way of categorizing metabolic processes, whether at the cellular, organ or 

organism level is as 'anabolic' or as 'catabolic', which is the opposite. Anabolism is 

powered by catabolism, where large molecules are broken down into smaller parts 

and then used up in respiration. Anabolic processes tend toward "building up" organs 

and tissues. These processes produce growth and differentiation of cells and increase 

in body size, a process that involves synthesis of complex molecules. Examples of 

anabolic processes include the growth and mineralization of bone and increases in 

muscle mass. Endocrinologists have traditionally classified hormones as anabolic or 

catabolic, depending on which part of metabolism they stimulate. The classic 

anabolic hormones are the anabolic steroids, which stimulate protein synthesis and 

muscle growth. The so-called classic catabolic hormones known since the early 20th 

century are cortisol, catecholamines (epinephrine and norepinephrine). 
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1.9.5 One- repetition maximum (1-RM) 

One repetition maximum (1-RM) in weight training is the maximum amount of 

weight one can lift in a single repetition for a given exercise. One repetition 

maximum can be used for determining an individual's maximum strength and is the 

method for determining the winner in events such as powerlifting and weightlifting 

competitions. One repetition maximum can also be used as an upper limit, in order to 

determine the desired "load" for an exercise (as a percentage of the 1-RM). 
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