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ABSTRACT

Background. The impact of movement pattern of resistance training on some factors related to cardiovascular
diseases is not clear.

Objectives. Therefore, the purpose of this study was to investigate the effects of 8 week different resistance training
patterns on lipid profile and hormonal responses in young males.

Methods. Forty untrained students in 23.8+2.66 average years old and weight of 67.43+4.96 kg were randomly
selected, who participated volunteering in this investigation. They were randomly divided into practice groups
including upper-body, lower-body, and compound for 3 sessions during 8 weeks (%60 to %80 of a maximum
repetition) (control n=10). In order to assess lipid profile and hormone concentration, body composition and blood
s?hmples of subjects were measured in similar conditions in three stages: pre-test, end of the 4™ week, and end of the
8" week.

Results. fat percentage (P<0.002) had a significant reduction and TG (P<0.002), HDL (P<0.001), and testosterone
(P<0.002) had significant increases compared to the pretest in upper-body group. In lower-body group, however, a
significant reduction in fat percentage (P<0.006) was observed, and HDL (P<0.001), VLDL (P<0.002), and
testosterone (P<0.000) values had significant increases compared to the pretest. there was a significantly increase
after 8 weeks in BMI (P=0.006), TG (P<0.030), and muscle mass (P<0.007), and a significant reduction in cortisol
(P<0.016) compared to the pretest after a four-week exercise in compound group.

Conclusion. It seems that upper-body and lower-body resistance training optimal methods make desirable changes in
some cardiovascular risk factors, for example reduction in fat percentage and increase in HDL, the facts which could
leads about prevention of cardiovascular diseases in untrained individuals.

KEY WORDS: Resistance Training, Movement Pattern, Lipid Profile, Hormonal Responses.

INTRODUCTION

Cardiovascular diseases are one of the most
deadly diseases in the world. Almost half of all
mortality in industrial and 25 percent of deaths
in developing countries are in some way related
to heart coronary arteries (1). It seems that
exercise and physical activity can modify this
risk factor. Effects of resistance training and its
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effect on the reduction of cardiovascular disease
has been widely studied (2). Resistance training
on the other hand can have a positive effect on
cardiovascular issues and hormonal changes (3).
According to some previous studies, testosterone
has a potentially anti-diabetes function in men
(4). Cortisol, as a catabolic hormone, is



effectively the most vital stress-relief hormone in
body. Increase of cortisol leads to symptoms
including abdominal obesity, hypertension,
impaired glucose tolerance or diabetes or
dyslipidemia (the existence of abnormal lipid in
blood) all of which are also insulin resistance
symptoms (5). But a change in testosterone can
be affecting the amount of blood glucose,
cholesterol, and triglyceride (6). Theoretically,
Low amount of Testosterone can cause changing
to increase cholesterol and decrease arteries’
elasticity which in turn can be leads coronary
artery atherosclerotic (7, 8). In any case, the
effect of resistance training on cardiovascular
disease factor is not clear (1, 9). For example,
Banz et al. (2003) observed that the resistance
trainings led to significant decrease in waist-to-
hip ratio while the level of TG and LDL was
constant after 10 weeks of exercise (8). On the
other hand, Brait et al. (2006) and Kevin et al.
(2006) demonstrate that resistance exercises
have a positive effect on hypertension and lipid
profile. Yet, Vincent et al. (2003) concluded that
resistance exercises have no effect on lipid
profile (10). Whereas resistance exercise
protocols mainly focus on upper body muscles
and lower body muscles in separate sessions in
different days. A protocol is utilized by the
bodybuilders to prevent of overtraining (11).
Therefore, since no study has ever focused on
the effect of separate upper body exercise and
lower body exercise and the whole body on lipid
profile; and resistance exercise was considered
as a physical activity for reduce the risk of
cardiovascular diseases; and according to this
fact that adolescents turn to this kind of exercise
and also because of the role of resistance
exercises have on hormones and changes in lipid
profile and according to the inconsistencies of
the results, lipid profile and hormonal responses
and received less research attention. Researchers
in this study were investigated effect of an eight-
week differences resistance training pattern to
determining of lipid profile, testosterone and
cortisol in young men.

MATERIALS AND METHODS

Participants. 40 unexercised healthy men
(with average age of 23.842.66 years old and
weight of 67.43+4.96 kg) were volunteered of
participation in this study (Table 1). They signed
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the written consent form. Studied people didn’t
practice in any sport exercise at least for 2 years.
All participators were healthy according to
cardiac, respiratory, renal, and metabolic aspect
and have no orthopedic damage preventing their
body activity and their health should be proved
by doctor. Participators were put in all four
groups by simple random method.

Study Design. Resistance exercise protocol
in the present study includes 8 weeks practice
with weight. Three sessions of exercise in week
was implemented every other day. Exercise
duration with weight was about 65 min in each
session. To reduce some confounding factors
affecting results of the study and to reduce the
effects of food type on lipid profile, testosterone
and cortisol, subjects were asked at Three days
before testing night, meals in every days were
provided to remove effect of nutrition on studied
variables (55% carbohydrates, 15% protein, and
30% fat). They were asked to sleep about 11
o’clock at night. Blood samples were collected
before starting the protocol, at the end of the
fourth week, and the day after the last exercise
session of the eight week after 12 hours of
fasting and 5cc blood samples were taken on
completion of interventions. This study was
approved by Ethical committee in Research
Committee of Physical Education and Sports
Science research center in accordance with the
charter and norms of research ethnics of
Ministry of Science, Research and Technology
and approved with the code:
SSRC.REC.1394,102.

Training Protocol. Exercise with weight for
upper body parts include bench press, rowing,
shoulder press, lat pull down, Biceps curl, and
triceps curl and exercise for lower body parts
include squat, launch, leg press, leg extensions,
leg curl, and seated calf raise, and combined
exercises include bench press, leg press, lat pull
down, squat, biceps curl, seated calf raise that in
each station one turn with 60% of maximum
power with 8-12 repetition and 4 set with 6-8
repetition were conducted by 80-85% of
maximum power. Rest time between sets was 2
minutes and between movements was 3 minutes.
The intensity of exercise in the fourth week
reduced for proper recovery and prevention from
overtraining and participators continued their
exercises after determining maximum power
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with 80-85% of new maximum power.
Participators did jogging and stretching exercises
about 10 minutes at the beginning of each
session for warm-up before starting training with
weights. At the end of each session, they again
did jogging and stretching exercises to slow
down the repetition. Participators of exercise
group were asked to prevent any exercise in
research duration except the prescribed exercise.
Participators of control group avoided any
physical exercise extra of their daily life.
Measurements. Height of subjects was
measured by a height meter with accuracy of
0.01 and weight was measured on scales with an
accuracy of 0.1 kg. Body Mass Index (BMI) was
obtained by dividing weight (kg) by height (m).
Blood samples were collected before starting the
protocol, at the end of the fourth week, and the
day after the last exercise session of the eight
week after 12 hours of fasting. Samples were
analyzed according to serum level of lipid
profile, testosterone and cortisol. Participators
referred to laboratory after 12 hours fasting
Blood samples were centrifuged at 3000 RPM
for 10 minutes to separate serum and the
obtained serum was distributed and immediately
frozen at -80°C for later analysis. The plasma

lipid level (cholesterol, triglycerides in
enzymatic method, colorimetry by photometric
method using Pars Azmoon Company Kits, HDL,
LDL (by direct method)) was measured by
mindray-bs200 Auto-analyzer machine made in
China. VLDL was also gained by dividing the
amount of triglycerides by five. Measuring
overall testosterone level on Nano-gram basis
per millimeter was performed by SIEMENS kit
made in Germany. Cortisol was also measured
according to microgram per deciliter using
SIEMENS kit made in Germany by
luminescence quantity method. In the first day of
this study, participators referred to gym to
evaluate and register BMI, body composition, 1
repetition maximum (LRM) for resistance
exercises. Body composition of participators was
analyzed using Body composition analyzer BC-
418MA system by considering usage principles
and values were reported as fat percentage and
muscular mass. In order to measure 1RM,
participators warmed up by light weights (about
50% of a predicted RM) then tried for a weight
increase with 85% of RM. rest (3-5min) was
between 2 exercises. The last lifted weight was
considered as 1RM.

Table 1. Personal feature of control and exercise group (Mean+SD)

Exercise group  Age (year) Height (cm) Weight (kg) Body fat, % BMI (kg/m’)
Upper body 24.15+2.77 170.70+6.76 70+3.32 15.6+4.83  23.00+1.49
Lower body 21.00+0.79 174.60+8.22 65.13+7.39 15.744.85  23.50+3.15
Combination 21.20+0.76 176.20+1.55 66.52+3.96 19.1+3.30  25.00+2.83
Control 22.26+2.23 175.20+5.07 68.10+£3.96 15.7+4.88  23.90+2.13

BMI: Body Mass Index

Statistical Analysis. The data are presented
in mean and SD. To analyze the research data
after determining the normality of participants,
ANOVA with repeated measures and its non-
parametric equivalent, Friedman test (in case
the data distribution is abnormal), and one-way
ANOVA within groups and Kruskal-Wallis
were utilized. In order to determine between
groups differences, Post hoc Bonferroni and
Scheffe test and Tukey and U-mann-Whitney
with Benferroni correction and Wilcoxon's post
hoc test (as post hoc test of Friedman method
with  Benferroni correction was utilized.

Statistical analysis was performed by software
SPSS20at significant level P<0.05.

RESULTS
The results of the study showed that in

upper body group: after eight weeks of
exercise, fat percent (p<0.002), TG (p<0.002),
HDL(p<0.001), and testosterone had a
significantly increase but VLDL (p<0.002)
decreased (p<0.002) compared to pretest. In
lower body group, there was a significantly
decrease in the amount of Fat percent
(p<0.006) and a significantly increase in
VLDL (p«0.001) , HDL(p<0.001) and
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testosterone level (p<0.000) compared to
pretest. In mixed group, after eight weeks,
BMI (p<«0.006), TG (p<0.030) and muscle
mass (p<0.007) had a significantly increase
and cortisol (p<0.016) had a significantly
decrease after four weeks of exercise
compared to pretest. Following that, after
eight weeks of exercise, the amount of
triglyceride of the four groups had a
significantly difference (p<0.004). The effect
of upper body and mixed exercise had a
significantly difference with lower body and
control group (p<0.05). It seems that upper
body and mixed exercises led to increase and
lower body and control group led to decrease
in triglyceride level. The amount of HDL
change is diverse in different study groups
after eight weeks (p<0.006) and mixed
exercises had a significantly difference with
lower body exercise effects (p<0.008). The
lower body exercises increased HDL while
mixed exercises decreased it. After eight
weeks of exercise, the amount of change in
VLDL for four groups showed a significantly
difference and the amount of VLDL changes
for upper body exercise group after eight
weeks showed a significantly difference and
increase with lower body exercise and control
group (p<0.05). The amount of testosterone in
study groups represent a significantly

Body Part-dependent Resistance Training on some Lipid Profiles and Hormones

difference after eight weeks (p<0.025) in a
way that upper body and lower body
exercises led to a significantly increase of
testosterone compared to the control group
(p<0.008). The amount of fat percent changes
was different in different groups (p<0.030)
and this difference was related to the fat
percent of mixed exercise group with upper
body exercise group (p<0.008). The amount
of BMI is also different in different study
groups (p<0.007) and the difference is only
between mixed exercise and upper body
exercise (p<0.008) (table2). Increases of 1IRM
in the upper body group were observed in the
chest press and arm curl (P<0.000). Increases
for each of the exercises were 20%in chest
press and 30% in arm curl, On the other hand
Increases of 1RM in the lower body group
were observed in the squat, seated calf
raise(P<0.00) Increases for each of the
exercises were 15% in squat, 20% in seated
calf raise. 1RM in the in combined group
were observed in the chest press and arm curl
(P<0.00). Increases for each of the exercises
were 15%in chest press and 25% in arm curl,
and increases of 1RM in the lower body
group were observed in the squat, seated calf
raise(P<0.00) Increases for each of the
exercises were 12% in squat, 20% in seated
calf raise.

Table 2. anthropometric (physiological) measures

Variables Group Weeks of Training p
Pretest Fourth week Eighth Week
Mean+SD MeanSD Mean+SD Within Group  Between Group
Upper E.  2.76£24.15  23.78+3.09 23.91+2.73
BMI Lower E. 21.10£0.79  21.10+0.54 21.16+0.49 0.006" 0.007™
Combined 21.38+0.76  21.72+0.66  121.79+0.61
Control ~ 22.26+2.23  21.18+0.92 21.17+1.04
Upper E. 18.58%2.25  17.87#1.78  117.30+1.86 0.002.
Body fat%  Lower E. 13.53+0.84  13.61#0.65  112.63+0.79 0.006 0.030™
Combined 12.78+2.41  12.63+2.02 12.83+1.59
Control ~ 17.26#554  17.16+5.23 17.24+5.07
Upper E. 53.73x1.24  53.93+1.86 54.64+1.62
Muscle Mass  Lower E.  49.79+6.31  49.94+5.98 50.51+5.88 0.007" 0.173
Combined 54.91+1.33  56.11+1.72  156.17+1.29
Control  50.55+4.46  50.18+5.81 50.17+6.11

*: significant difference three test steps (p<0.05), t: significant difference from pre-test (for BMI and muscular
mass) and significant difference from amounts of 4 weeks for fat% (p<0.025), **: significant difference among

four groups (p<0.05).
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DISCUSSION

The results of the present study showed that
resistance training of upper body and lower body
leads to increase in testosterone after eight
weeks. Research results show that this hormone
improved growth and Muscle hypertrophy was
associated with biochemical changes such as
lipid profile that may be to factors affecting on
prediction of cardiovascular disease (12, 13) It
seems that resistance training with upper body
leads to a significant increase in testosterone
even after four weeks of exercise because it has
work out with more muscles (13 ). On the other
hand, high intensity training may be Explanation
of as a part of results. In this regard, Goto et al.
showed that making resistance training with the
intensity of 80% one repetition maximum
increases testosterone (14). Several mechanism
were suggested by researchers to increase serum
testosterone in responding to exercise training
including Increased testicular blood circulation,
activation of the sympathetic nervous system,
increased plasma in the volume changes,
increased secretion and testicular testosterone
production in responding to vasodilator (15) .
Findings of the present study are inconsistent
with findings of some other research. Resistance
exercise increases rest level of testosterone (16,
17). In addition, findings of other researchers
demonstrated activity with manual ergometer
makes more muscular stress in comparison to
activity on bicycle ergometer so Type Il fibers
were used mostly in manual ergometer.
However, Type Il fibers have high glycolytic
capacity and low oxidation, more lactate
produced (18). Although in the present study the
concentration of lactate was not measured but
several studies have support the relationship
between testosterone increases in line with
increased lactate. On the other hand, there are
higher number of androgenic receptors in upper
extremities (chest) compared to the muscles in
lower extremities (Vastus lateralis muscle) and
androgenic receptors a-in upper extremities
muscles show less response to strength training
exercises compared to the lower extremities
muscles (19) Therefore, combining the upper
and lower extremities may not result in
significant changes that is contradicts the

findings of some researchers who showed
exercise with all the body muscles involved
result in more hormonal response (20, 21). On
the other hands, the combined exercise condition
resulted in significant BMI increase after eight
weeks of training. It seems like there is an
inverse  association between BMI and
testosterone level. . in addition, while the Muscle
mass increased in all the exercise groups,
however, the increase was only significant in the
combined group, therefore, it seems like at least
prolonged  adaptation in neuroendocrine is
related to the volume and intensity of training
(13). Eight weeks of exercise group performed
by the upper and lower extremities groups
decreased body fat percent significantly.

Research results have indicated that 1 to 9
percent of body fat percent decrease because of
participating in resistance training with different
duration time may occur (22). But, after eight
weeks, there was a slight and in significant
increase in body fat and Muscle mass in mixed
group and as it seems, BMI increase in mixed
group is the result of slight increase in body fat
and Muscle mass. Epidemiological studies have
shown that there is a two-way relationship
between obesity and serum’s testosterone level
(23). On the other hand, there was an increase in
testosterone and body fat decrease in upper and
lower body groups. Therefore, based on these
explanations, it may be conclude that these two
type of exercise models may have effect on fat
percent and testosterone level. The combined
training program resulted in significant decrease
in Cortisol after four weeks but in other training
group no significant change was found Goto et
al. (2009) demonstrated that intensive resistance
training (80 percent in 1RM) and speedy
movement did not result in any significant
change in Cortisol (24). This result is partly
similar to what was found in the present research
(upper and lower extremities conditions).
Different  factors including individual
differences, nutrition status, and training
conditions play a role in cortisol response to
exercise (13) the mild and insignificant decrease
of Cortisol concentration of serum in the end of
eight weeks of training in upper and lower
extremities groups may be attributed to the nerve
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system adaptation to exercise. On the other hand
It seems like the mild decrease of Cortisol level
in upper and lower extremities conditions is
proportional to the increase in testosterone
increase in these groups- an indication for
hormonal interactions (13). In lower body and
control groups there was not a significant
difference regarding triglyceride between pretest
and eighth week while there was an increase in
upper body and mixed group. According to the
findings of Tran and Weltman (1985) people
with TGs lower than 120 milligram per deciliter
cannot normally decrease it to a significant level
(25). In the present study, the primary TG of
participants was about 81 milligram per deciliter.
Therefore, it did not change significantly under
lower body resistance training. On the other
hand, the amount of triglyceride has increased
significantly for upper body and mixed group
after eight weeks of training therefore more
study was needed to justify it. The results of the
present study show that total cholesterol and
LDL have no significant changes in different
exercise groups after four and eight weeks. The
present study can be considered as consistent
with findings of Donovan et al. (2005) and Benz
et al. (2003) which showing that resistance
exercises have no effect on LDL (26,8).
Contrary to LDL, HDL carries cholesterol from
Peripheral tissues to the liver; therefore can
reduce cholesterol that can cause a increase HDL
(27). Some studies have reported that HDL-c is a
simple and repeatable lipid variable for
predicting cardiovascular diseases in type 2
diabetes (28). Results of the present study show,
HDL increased in the upper and lower body
groups. On the other hand, the increase of VLDL
hydrolyze in liver can cause a increase in HDL-c
synthesis(29) while VLDL did not have any
significant change in the participants of the
group except upper body group but there has
been an increase in HDL-c synthesis. On the
other hand, Research results show that increased
of HDL in lower body group was associated with
a mild decrease of VLDL in lower body group
after four weeks of exercise. Therefore, the eight
week intervention may stimulate cholesterol
reverse-transfer (29). Findings of the present
study were inconsistent with the results reported
in Kevin et al. (2006), Braith et al. (2006), and
Slentz et al. (2007). The mechanism that causes
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HDL increase is yet unknown (1,9,27), but it is
possible that increase in HDL is as a result of
increase in ApoA, LDL enzymes, cholesterol
lecithin transferase and decrease in liver lipase
enzyme (30). In the present study, some changes
in lipid levels can be considered as a result of
hormonal changes. Inadequate of testosterone
may have caused coronary arteries diseases
which may lead to Atherosclerosis (31). Present
study shows an increase in testosterone in upper
and lower body group that findings of the
present study are consistent with findings of
some other research. , it may be conclude that
these two type of exercise models may have
increase of HDL. Rosano et al.(1999) reports
that there is a significant relationship between
plasma testosterone level and Optimal heart
function (32). It must be noted that reduction in
testosterone can be a determining factor for
cardiovascular diseases in men (33). Although
some studies have shown that high concentration
of testosterone correlates with HDL-C decrease
(34). Some Research results show that increase
in physiological levels of testosterone was
associated with decrease in HDL (35). It was
also observed that levels of HDL decrease in
patients who are under testosterone oral
treatment (36). It is also likely that inconsistent
the results of this study with other findings are
the type of participants. It is said that following
exercise, endocrine system increases oxidation
of fat by increasing hormones such as
testosterone, growth and cortisol for need to
provided energy by increasing Consumption of
free fatty acids and reduces body fat (35, 36).

CONCLUSION

Also, upper and lower body exercises reduce
body fat , increase HDL-c and reduce risk
factors of lipid profile and create a protective
effect against cardiovascular diseases. Increase
of testosterone and increase of HDL-c can
probably prevent sudden mortality and
cardiovascular disorders. In general, this study
can be applied for this group of society, for
improve effective factors on cardiovascular
system and body composition. The results of this
research can be clarified further with more tests
to evaluate the effects long-term and under
different training intensities as well as nutrition
control on changes in rest levels of the index.

Zamani, M., Peeri, M. (2017). Ann Appl Sport Sci, 5(Special Issue): 51-58.



Body Part-dependent Resistance Training on some Lipid Profiles and Hormones

/ \ ACKNOWLEDGEMENT

APPLICABLE REMARKS This research article is a part of doctor of
philosophy (PhD) dissertation in exercise

e 8-weeks upper and lower body physiology at Tehran Islamic Azad University
Resistance Training could be an that was made possible by the personal expenses
appropriate method for increase in paid by the researcher. No part of the project was
HDL-c in young Men. sponsored by any corporation of agency. The

e Upper and lower body Resistance researcher would like to take the opportunity to
Training could be a reliable effective express his appreciation to his research advisor
method in decreasing body fat%. and counselors in addition to the generous
contribution of the participants. The researcher

also wishes to thank the personnels who

\ / performed the lab analysis in Kavesh Laboratory

of Gorgan city.

REFERENCES

1. Braith RW, Kerry JS. Resistance exercise training:lts role in the prevention of cardiovascular
disease.Circulation.2006;113:2642. 265

2. Braith RW, Beck DT. Resistance exercise: training adaptations and developing a safe exerciseprescription. Heart
Fail Rev.2008;13:69. 79.

3. Umpiere D, Stein R. Hemodynamic and vascular effects of resistance training: Implications for cardiovascular
disease. Arq Bra Cardiol. 2007;89(4):233-9.

4. Hotta K, Funahashi T, Arita Y, TakahashiM, Matsuda M, Okamato Y, et al. Plasma concentration of a nowvel,
adipose specific protein, adiponectin, in type 2 diabetic patients. Arterioscler thromb Vasc Biol. 2000; 20(6):
1595-9.

5. Besse C, Nicod N, Tappy L. Changes in insulin secretion and glucose metabolism induced by dexamethasone in
lean and obese females. Obes Res. 2005; 13(2): 306-11.

6. Munzer T, Haman SM, Sorkin JD, Balckman MR. Growth hormone and sex steroid effects on serum glucose,
insulin, and lipid concentrations in healthy older women and men. J Clin Endocrinol Metab. 2009;49(10):3833-
41.

7. Nettleship JE, Jones RD, Channer KS, Jones TH. Testosterone and coronary artery disease. Front Horm Res.
2009;37:91-107.

8. Banz WJ, Maher MA, Thompson WG, Bassett DR, Moore W, Ashraf M, Keefer DJ, Zemel MB. Effect of
resistance versus aerobic training on coronary artery disease risk factors. Exp Bio Med. 2003;228(4):434-40.

9. Kevin VR, Heather VK. Resistance training for individuals with cardiovascular disease. J Cardiopulm Rehabil.
2006;26(4):207-16.

10. Vincent KR, Braith RW, Bottiglieri T, Vincent HK, Lowenthal DT. Homocysteine and lipoprotein levels
following resistance training in older adults. Prev Cardiol. 2003;6(4):197-203.

11. Aaron W. Calder, Phil D. Chilibeck, Colin E. Webber, and Digby G. Sale, Comparison of Whole and Split
Weight Training Routines in Young Women, Can J Appl Physiol. 1994 Jun;19(2):185-99.

12. Laughlin GA, Barrett-Connor E, May S.Sex-specific determinants of serum adiponectin in older adults: the role
of endogenous sex hormones. Int J Obes (Lond). 2007;31(3): 457-65. PMID: 16819528

13. Kraemer WJ, Ratamess NA .Hormonal Responses and Adaptations to Resistance Exercise and Training. Sports
Med. 2005; 35 (4): 339-361.

14. Goto K, Takahashi K, Yamamoto M, Takamatsu K. Hormone and recovery responses to resistance exercise with
slow movement. J Physiol Sci. 2008; 58: 7-14.

15. Ahtiainen JP, Pakarinen A, Kraemer WJ, Hakkinen K.Acute hormonal responses to heavy resistance exercise in
strength athletes versus nonathletes. Can. J. Appl. Physiol. 2004;29(5): 527 — 543.

16. Ahtiainen JP, Pakarinen A, Alen M, Kraemer WJ, Hakkinen K. Muscle hypertrophy, hormonal adaptations and
strength development during strength training in strength—trained and untrained men. Eur J Appl Physio. 2003;
89:555-563.

Zamani, M., Peeri, M. (2017). Ann Appl Sport Sci, S(Special Issue): 51-58.


http://www.ncbi.nlm.nih.gov/pubmed/8081322
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kraemer%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=15831061
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kraemer%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=15831061
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ratamess%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=15831061
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahtiainen%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=15507691
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pakarinen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15507691
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kraemer%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=15507691
http://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4kkinen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15507691
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahtiainen%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=12734759
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pakarinen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12734759
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12734759
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kraemer%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=12734759
http://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4kkinen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12734759

Body Part-dependent Resistance Training on some Lipid Profiles and Hormones

17. Kraemer WJ, Hakkinen K, Newton RU, Nindl BC, Volek JS, McCormick M,et al. Effects of heavy resistance
training on hormonal respons patterns in younger versus older men. J Appl Physiol. 1999;87:982-992.

18. Louhevaara V, Sovijarvi A, llmarinen J, Teraslinna P. .Differences in cardiorespiratory responses during and
after arm cranking and cycle exercise. Acta Physiol Scand. 1990; 138:133-43.

19. Ronnestad BR, Egeland W, Kvamme NH, Refsnes PE, Kadi F, Raastad T. Dissimilar effects of one- and three-
set strength training on strength and muscle mass gains in upper and lower body in untrained subjects. J Strength
Cond Res. 2007;21(1):157-63.

20. Ha'kkinen K, Pakarinen A, Kraemer WJ, Ha"kkinen R, Valkeninen H, Alen M. Selective muscle hypertrophy,
changes in EMG, and force, and serum hormones during strength training in older women. JAppl Physiol. 2001;
91: 569-80.

21. Spiering BA, Kraemer WJ, Vingren JL, Ratamess NA, Anderson JM, Armstrong LE, Nindl BC, Volek JS,
Héakkinen K, Maresh CM. Elevated endogenous testosterone concentrations potentiate muscle androgen receptor
responses to resistance exercise. J Steroid Biochem Mol Biol. 2009 Apr;114(3-5):195-9.

22. Fleck SJ, Kraemer WJ. Designing Resistance Training Programs-4th Edition: Cloth Book ; 2014. 520 pages
.ISBN-13: 9780736081702

23. Brand JS, van der Tweel I, Grobbee DE, Emmelot-Vonk MH, van der Schouw Y T..Testosterone, sex hormone-
binding globulin and the metabolic syndrome: a systematic review and meta-analysis of observational studies. Int
J Epidemiol. 2011; 40(1): 189-207.

24. Goto K, Ishii N, Kizuka T, Kraemer RR, Honda Y, Takamatsu K..Hormonal and metabolic responses to slow
movement resistance exercise with different durations of concentric and eccentric actions. Eur J Appl Physiol.
2009;106, pp: 731-739.

25. Tran ZV, Weltman A. Differential effects of exercise onserum lipid and lipoprotein levels seen with changes in
body weight: A meta-analysis. JAMA. 1985;254(7):919-24.

26. Donovan GO, Owen A, Bird SR, Kearney EM, Nevill AM, Jones DW, et al. Changes in cardiorespiratory fitness
and coronary heart disease risk factors following 24 weeks of moderate or high-intensity exercise of equal energy
cost. J Appl Physiol. 2005;98(5):1619-25.

27. Natarajan P, Ray KK, Cannon CP. High- Density Lipoprotein and Coronary Heart DiseaseCurrent and Future
Therapies. Journalof the American College of Cardiology. 2010; 55(13): 1283-99

28. Pataky Z, Vischer U. Diabetic foot disease in the elderly, Diabetes Metab. 2007;33, S56-S65.

29.Slentz CA, Houmard JA, Johanna LJ, Bateman LA, Tanner CJ, McCartney JS, et al.. “Inactivity <exercise training
and detraining , and plasma lipoproteins, controlled study of exercise intensity and amount”. J Appl Physiol.
2007; 103(2):pp:432-442.

30. Lennon SL, Quandary J, Hamilton KL, French J, Staib J, Mehta JL, et al. Loss of exercise-induced cardio
protection after cessation of exercise. J Apple Physiol. 2004;96(4):1299- 305.

31. Saad F, Gooren LJ, Haider A, Yassin A. A dose-response study of testosterone on sexual dysfunction and
features of the metabolic syndrome using testosterone gel and parenteral testosterone undecanoate. J Androl.
2008;29:102-105.

32. Rosano GM, Leonardo F, Pagnotta P, et al. Acute anti-ischemic effect of testosterone in men with coronary
artery disease. Circulation 1999;99:1666-1670

33. English KM, Mandour O, Steeds RP, Diver MJ, Jones TH, Channer KS. Men with coronary artery disease have
lower levels of androgens than men with normal coronary angiograms. Eur Heart J. 2000;21:890-894

34. Tenover JS. Effects of testosterone supplementation in the aging male. J Clin Endocrinol Metab. J Clin
Endocrinol Metab. 1992;75(4):1092-8.

35. Singh SK, Goyal R, Pratyush DD. Is hypoandrogenemia a component of metabolic syndrome in males? Exp Clin
Endocr Diab. 2011;119(1):30-35.

36. Wittert GA, Chapman. M1, Haren MT, Mackintosh S, Coates P, Morley JE. Oral testosterone supplementation
increases muscle and decreases fat mass in healthy elderly males with low-normal gonadal status. The Journals of
Gerontology A. 2003;58(7):618-625.

Zamani, M., Peeri, M. (2017). Ann Appl Sport Sci, 5(Special Issue): 51-58.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Kraemer%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=10484567
http://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4kkinen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10484567
http://www.ncbi.nlm.nih.gov/pubmed/?term=Newton%20RU%5BAuthor%5D&cauthor=true&cauthor_uid=10484567
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nindl%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=10484567
http://www.ncbi.nlm.nih.gov/pubmed/?term=Volek%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=10484567
http://www.ncbi.nlm.nih.gov/pubmed/?term=McCormick%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10484567
http://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%B8nnestad%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=17313291
http://www.ncbi.nlm.nih.gov/pubmed/?term=Egeland%20W%5BAuthor%5D&cauthor=true&cauthor_uid=17313291
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kvamme%20NH%5BAuthor%5D&cauthor=true&cauthor_uid=17313291
http://www.ncbi.nlm.nih.gov/pubmed/?term=Refsnes%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=17313291
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kadi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17313291
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raastad%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17313291
http://www.ncbi.nlm.nih.gov/pubmed/20870782
http://www.ncbi.nlm.nih.gov/pubmed/20870782
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19430944
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ishii%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19430944
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kizuka%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19430944
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kraemer%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=19430944
http://www.ncbi.nlm.nih.gov/pubmed/?term=Honda%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=19430944
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takamatsu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19430944

