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Abstract: Background: The improved physical performance of bodybuilders
following supplement use was associated with changes in laboratory indices.
Although these supplements are sometimes associated with both positive
and negative effects. Aims of study: to evaluated effects of several regularly
consumed supplements in bodybuilders on the liver function and some
physiological and biochemical characteristics. Materials and Methods:
Ninety male volunteers were divided into three groups for the study. The
first group was made up of male bodybuilders who use creatine
supplements. The second group consists of bodybuilders who use Whey
protein supplements. Those that don't engage in bodybuilding comprise the
third group, referred to as the control group. the serum to assess liver
function, including AST (GOT) and ALT (GPT) estimations. Additionally, a
range of hormones, including testosterone, LH, and FSH, were measured
using the Chemistry Analyzer Smart-150 apparatus (GenoTEK, USA) and
commerecial kits (Biolab, France) for the lipid profile test. The levels of MDA
in the serum were evaluated using the thiobarbituric acid (TBA) method
developed by Buege and Aust. As well as The concentration of reduced
glutathione (GSH) was measured using Ellman’s technique, as described by
Ellman in 1959. Results: The supplemental assessment revealed a significant
difference between the two groups (P = 0.03), with whey protein users having
higher mean values (28.3 + 4.2) compared to creatine users (16.7 + 1.8). In a
similar vein, blood pressure varied significantly between the study groups
(P =0.02), with the whey protein group having the highest mean value (13.7
+0.8), followed by the creatine group (12.8 + 0.6), and the control group (10.3
+ 0.4). The mean diGOTolic blood pressure values for the whey creatine,
protein, and control groups were 8.2+0.5, 7.9+0.3, and 8.7+0.4, respectively.
Conclusion: Findings indicate that bodybuilding supplementation,
particularly with whey protein and creatine, is associated with significant
alterations in several biochemical and hormonal parameters compared with
the control group. Supplementation is associated with measurable changes
in liver function, lipid metabolism, hormonal profile, and oxidative stress,
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with distinct effects observed between whey protein and creatine users.
Careful monitoring of supplement intake, dosage, and duration is
recommended to minimize potential adverse metabolic effects.

Keywords: bodybuilders, creatine supplementation, whey protein
supplementation, biochemical variables, hormone levels. Lipid profile.

Introduction

Supplements are available in a range of nutritional forms and formulations to boost ¢nutrient intake,
maintain normal levels across age groups or physiological states, and address deficiencies or
pathological disorders [1].

Depending on their intended use and the subjects they target, supplements can improve general health
and physical well-being, address dietary deficiencies, and encourage sports and exercise [2].

In order to prevent deficiencies, enhance physical and athletic performance, and preserve good health
under increased demands, people who exercise, especially athletes, need certain dietary supplements
[3].

To address the specific needs of specific populations, supplements must be balanced, varied, and taken
at the right times and in the right context [4].

These individuals gain from supplementation in a variety of ways related to their power and strength,
increased endurance, and increased muscle growth [5]. In terms of the quantity, quality, and exact ratios
of different supplements as well as the timing of their intake in relation to athletic or competitive
activity, supplementation is crucial for athletes. This is particularly important for elite or competitive
athletes [6]. Nutritional supplementation has become the norm in circumstances such as these, where
maintaining athletic performance and competitive competence is becoming increasingly challenging.
Because of this, a wide range of supplements are now produced and marketed for use in exercise and
sports [7]. While a number of studies have demonstrated the safety of supplements in terms of general
health, hormones, lipid profiles, and liver function [8], other research indicate that abusing certain
supplements can overload liver functions through several routes. Intense bodybuilding regimens and
heavy resistance training increase reactive oxygen species (ROS), which lead to two significant changes
in oxidative stress markers: raised MDA, a biomarker of lipid peroxidation and damage, and depleted
GSH, an intracellular antioxidant that neutralizes this damage. According to studies, taking
supplements like protein, vitamins, creatine, and sport drinks can cause an acute kidney injury. The
research examined the relationship between creatine supplementation and poor renal function [9];
However, the findings only considered one case, necessitating a cautious interpretation. Another study
found that dietary and pharmaceutical supplements, such as vitamins, minerals, and botanical extracts,
may be responsible for liver injury cases (moderate elevations in alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) values). Therefore, more research is needed to determine whether
supplements are safe for gym patrons. The purpose of this study was to investigate the relationship
between dietary supplement consumption and changes in liver function indicators among gym patrons
[10].

Aims of the study

In this study, bodybuilders who consume whey protein or creatine were compared to healthy controls
in terms of liver function, lipid profile, reproductive hormone levels, oxidative stress biomarkers, and
supplementation patterns. The study also aimed to assess the possible physiological impacts on
metabolic, hepatic, hormonal, and oxidative stress parameters of long-term usage of nutritional
supplements.

Materials and Methods

Design and setting

The study involved three groups of ninety men.

People who participate in bodybuilding and take creatine as a sport are included in the first group (G1).
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Bodybuilders who take Whey protein supplements make up the second category (G2).

The third group is the control group, which consists of people who don't participate in bodybuilding
(G3).

The bodybuilders have used a range of dietary supplements, including whey protein, whey protein
isolate, mass gainer, Big mass, creatine monohydrate, and branched-chain amino acids (BCAA). We
used the conventional techniques to determine our patients' height and weight.

The subjects' weight and height were used to calculate the body mass index (BMI). The World Health
Organization's (WHO) definitions of underweight, normal weight, overweight, and obese were used
to establish the reference ranges [11]. The most popular measure of weight status is still the body mass
index (BMI), which is calculated as weight (kg)/height (m2). ABMIofo 18.5-24.9 kg/m? indicates
normal weight, 25.0-29.9 kg/m? indicates overweight, and 30.0 kg/m2 indicates obesity. Blood
collection and examination. Each person's venous blood was collected and placed in sterile tubes. Each
sample was centrifuged to extract the serum. After that, additional tests were performed on the serum
to assess liver function, including AST and ALT estimations. Additionally, a range of hormones,
including testosterone, LH, and FSH, were measured using the Chemistry Analyzer Smart-150
apparatus (GenoTEK, USA) and commercial kits (Biolab, France) for the lipid profile test.

The levels of MDA in the serum were evaluated using the thiobarbituric acid (TBA) method developed
by Buege and Aust [12].Furthermore the concentration of reduced glutathione (GSH) was measured
using Ellman’s technique, as described by Ellman in 1959 [13].

Ethical considerations

Every participant in our study completed a consent form after the ethical community approved our
research project.

Statistical Analysis

For the statistical analysis, we employed Spss version 26. The mean + standard deviation (SD) were
used to express clinical data.

Result

The primary features of the 90 study participants are shown in Table 1. The subjects were split up into
three groups: the control group (G3), the whey protein supplementation group (G2), and the creatine
supplementation group (G1).

The whey protein group had the highest mean BMI (30.2 + 3.6), followed by the creatine group (28.5 +
2.5), and the control group (25.3 = 2.1). There was a statistically significant difference between the
groups (P = 0.01). In terms of smoking status, there was a statistically significant difference (P = 0.01)
between smokers' and non-smokers'

Participants who had been bodybuilding for three to six months had the greatest mean value (18.6 +
3.2), followed by those who had been training for more than six months (14.7 + 2.4), while those who
had been bodybuilding for one to three months had the lowest mean value (12.5+1.1). P=0.01 indicated
that these differences were statistically significant.

Whey protein users had higher mean values (28.3 + 4.2) than creatine users (16.7 + 1.8), according to the
supplemental assessment, which showed a significant difference between the two groups (P = 0.03).
Similarly, there was a significant difference in blood pressure across the study groups (P = 0.02), with
the whey protein group having the highest mean value (13.7 + 0.8), followed by the creatine group (12.8
+ 0.6), and the control group having the lowest mean value (10.3+ 0.4). According to DiGOTolic blood
pressure with the whey creatine, protein and control group having the mean value (8.2+ 0.5, 7.9 £ 0.3
and 8.7+ 0.4) respectively.

Table 1. Fundamental attributes of the individuals involved

Characteristics NO=90 Mean (SD) P value
BMI G1= Creatine 28.5+2.5 0.01
G2= Whey protein 30.2£3.6
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Characteristics NO=90 Mean (SD) P value
G3= Control 253 2.1
Smoking Yes 60% 0.01
40%
No
Duration of bodybuilding 1-3 12.5+1.1 0.01
(months)
3-6 18.6+3.2
>6 14.7+2.4
Supplement Creatine 16.7 £1.8 0.03
Whey protein 42 4.+28.3
Creatine 12.8+0.6 0.02
Systolic blood pressure Whey protein 13.7+0.8
mmHg Control 10.3+0.4
Diastolic blood pressure Creatine 8.2+ 0.5 0.1
mmHg Whey protein 79+0.3
Control 8.7+ 0.4

G1= Creatine, G2= Whey protein, G3= Control, P value < 0.05 *significant difference

The descriptive and analytical statistics comparing bodybuilders utilizing whey protein, bodybuilders
using creatine, and the control group are compiled in Table 2. The majority of biochemical markers
showed significant differences.

In terms of liver function, both the whey protein and creatine groups had significantly higher serum
GOT and ALT levels than the control group (GOT: P =0.01; ALT: P =0.02), with the whey protein group
showing the highest values, suggesting a potential impact of supplementation on liver enzyme activity.
There were notable variations in the lipid profile amongst the research groups. The whey protein and
creatine groups had significantly lower LDL values than the control group (P = 0.02). HDL was lowest
in the whey protein group and highest in the control group (P = 0.01). When compared to the controls,
the supplement users' total cholesterol and triglyceride concentrations were significantly higher,
especially in the creatine group (P = 0.01).

Regarding the hormonal profile, neither LH nor FSH levels showed statistically significant variations
between the groups (P = 0.20 for both). Testosterone levels, however, varied considerably (P = 0.01),
with the whey protein group having the highest mean value, followed by the creatine group, and the
control group having the lowest..

MDA and glutathione levels, two indicators of oxidative stress, differed statistically significantly
between the groups (P = 0.01). While glutathione levels were highest in the whey protein group and
lowest in the creatine group, indicating differences in antioxidant status linked to supplement use,
MDA, an indication of lipid peroxidation, was highest in the creatine group and lowest in the control
group.

Overall, the results show that while LH and FSH levels were unchanged, the use of whey protein and
creatine supplements is linked to notable changes in liver function tests, lipid profiles, testosterone
levels, and oxidative stress biomarkers.

Table 2 presents the distribution of participants according to the daily quantity consumed (g/day) and
duration of consumption (months). Regarding the daily quantity, the highest proportion in the first
group consumed more than 20 g/day (19, 63%), whereas the largest proportion in the second group
consumed 5-10 g/day (14, 47%). Smaller percentages of participants consumed 10-20 g/day, accounting
for 2 (7%) and 4 (13%) in the first and second groups, respectively. The difference in the distribution of
daily consumption between the groups was statistically significant (P = 0.01).
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With respect to the duration of consumption, most participants in both groups had been consuming
the product for 3-6 months, representing 15 (50%) in the first group and 16 (53%) in the second group.
Consumption for 6-12 months was reported by 9 (30%) and 8 (27%), while more than one year of
consumption was observed in 6 (20%) participants in each group. The comparison of consumption
duration showed a statistically significant difference between the groups (P = 0.002).

Table 2. Comparing the findings of descriptive and analytical statistics between the bodybuilders (n =
60) and controls (n = 30) groups

Analytical statistics Mean (SD) P value
Whey Protein Creatine Control
liver function
AST 22.0+2.25a 20.7+3.45b 12.6+1.58¢ 0.01
ALT 21.7+£3.07a 20.8+3.68b 12.1+1.90c 0.02
Lipid Profile
LDL 53.2+21.85b 47.5+16.82¢ 62.3+4.95a 0.02
HDL 89.7+17.90c 91.2+16.99b 101.6+6.17a 0.01
Cholesterol 150.3+14.31b 160.4+13.74a 120.2+6.73c 0.01
Triglycerides 121.37+18.40c¢ 148.31+4.98a 131.16+4.26b 0.01
Hormone Test
LH 7.9+3.2a 3.2+0.08b 2.1+0.23c 0.2
FSH 5.7+0.23a 4.3+0.27b 5.7+0.23a 0.2
TESTSTERON 6.2 +0.28 4.9+0.56 2.1+0.2 0.01
Oxidative Stress
MDA 7.7 +0.66b 9.1+0.71a 4.8+0.45¢ 0.01
Glutathione 6.9 +1.68a9 71.2+1.55¢ 81.5+0.96b 0.01
Quantity g/day 5-10 9 (30%) 14 (47%) --
0.01
2 (7%) 4 (13%) ---
10-20
>20 19 (63%) 12 (40%) ----
3-6 15(50%) 16(53%) ---- 0.002
Duration: month 6-12 9(30%) 8(27%) -
More 6(20%) 6(20%) -
one
years

Means followed by different superscript letters (a, b, ¢) in the same row differ significantly at P <
0.05; means with the same letter are not significantly different.

Correlation MDA oxidative stress in bodybuilders levels

The scatter figure indicates a very modest positive connection between MDA oxidative stress Whey
Protein (y-axis) and MDA oxidative stress Creatine (x-axis), according to the fitted regression line's
small upward slope and extremely high coefficient of determination (R2 = 0. 004). There may be a
significant linear association MDA oxidative stress between the two bodybuilders levels since the data
points are widely distributed around the regression line.
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Figure 1. Correlation between in bodybuilders levels according to MDA oxidative stress

Correlation Glutathione oxidative stress in bodybuilders levels
The scatter figure indicates a very modest positive connection Glutathione oxidative stress in Whey
Protein (X-axis) and Glutathione oxidative stress Creatine (Y-axis), according to the fitted regression
line's small upward slope and extremely high coefficient of determination (R2 = 0. 0003). There may be
a significant linear association Glutathione oxidative stress between the two bodybuilders levels since
the data points are widely distributed around the regression line.

R? Linear = 0.093
20.00

o o o

=0.00 =
2 o o o 1
S /
-_
= o [= ] o (=]
=
= Y¥=51.3+0.28%x
© 7o.oo e =
L 1]
g | — o g -
s - o o o o
=
L]

50.00

o o
s50.00
50.00 &0.00 70.00 20.00 a0.00

Wheyprotein Glutathione

Figure 2. Correlation between in bodybuilders levels according to Glutathione oxidative stress

Correlation BMI in bodybuilders levels

The scatter figure indicates a very modest Negative connection BMI in Whey Protein (X-axis) and BMI
Creatine (Y-axis), according to the fitted regression line's small downward slope and extremely low
coefficient of determination (R2 = 0. 149). There may be a significant linear association BMI between the
two bodybuilders levels since the data points are widely distributed around the regression line.
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Figure 3. Correlation between in bodybuilders levels according to BMI

The scatter figure indicates a very modest positive connection between FSH Whey Protein (X-axis) and
FSH Creatine (Y-axis), according to the fitted regression line's small upward slope and extremely high
coefficient of determination (R2 =7. 72). There may be a significant linear association FSH between the
two bodybuilders levels since the data points are widely distributed around the regression line.
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Figure 4. Correlation between in bodybuilders levels according to FSH

The scatter figure indicates a negative connection between LH Whey Protein (Y-axis) and LH Creatine
(X-axis), according to the fitted regression line's small upward slope and extremely high coefficient of
determination (R2 = 0. 004). There may be a significant linear association LH between the two
bodybuilders levels since the data points are widely distributed around the regression line.
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Figure 5. Correlation between in bodybuilders levels according to LH

The scatter figure indicates a positive connection between AST Whey Protein (Y-axis) and AST Creatine
(X-axis), according to the fitted regression line's small upward slope and extremely high coefficient of
determination (R2 = 0. 0014). There may be a significant linear association AST between the two
bodybuilders levels since the data points are widely distributed around the regression line.
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Figure 6. Correlation between in bodybuilders levels according to AST

The scatter figure indicates a negative connection between ALT Whey Protein (X-axis) and ALT
Creatine (Y-axis), according to the fitted regression line's small upward slope and extremely high
coefficient of determination (R2 = 0. 055). There may be a significant linear association ALT between
the two bodybuilders levels since the data points are widely distributed around the regression line.
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Figure 7. Correlation between in bodybuilders levels according to ALT
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The scatter figure indicates a positive connection between LDL Whey Protein (X-axis) and LDL
Creatine (Y-axis), according to the fitted regression line's small upward slope and extremely high
coefficient of determination (R2 = 1. 103). There may be a significant linear association LDL between
the two bodybuilders levels since the data points are widely distributed around the regression line.
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Figure 8. Correlation between in bodybuilders levels according to LDL

The scatter figure indicates a positive connection between Chol. Whey Protein (Y-axis) and Chol.
Creatine (X-axis), according to the fitted regression line's small upward slope and extremely high
coefficient of determination (R2 = 0. 025). There may be a significant linear association Chol. between
the two bodybuilders levels since the data points are widely distributed around the regression line.
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Figure 9. Correlation between in bodybuilders levels according to Chol.
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Discussion

The present study showed that whey protein and creatine use is associated with significant differences
in BMI, blood pressure and supplement use in bodybuilders compared to the control group. The results
of this study align with those of other studies that found whey protein supplementation boosts muscle
protein synthesis and leads to muscle growth and higher BMI in resistance trained people. Similarly,
the effects of creatine supplementation that have been observed are in line with the results of Kreider
et al. [14], which demonstrated that creatine supplementation has a beneficial effect on phosphocreatine
availability, exercise performance, and muscle strength.

The present study findings however, partially contradict the study by Candow et al. [15] which found
no significant changes in cardiovascular parameters such as blood pressure after moderate creatine
supplementation. The increase in blood pressure seen in the current study could be due to intensity of
training, length of time on the supplement, hydration status or body composition of the participants.
Regarding liver function, serum AST and ALT levels were significantly higher in both supplement
groups than in the control group (P =0.01 and P =0.02, respectively). The whey protein group exhibited
the highest enzyme levels, suggesting that intensive resistance training combined with protein
supplementation may increase hepatic enzyme activity or reflect exercise-induced muscle damage
rather than true liver injury. Similar observations have been reported in resistance-trained athletes who
consume high-protein diets and dietary supplements [16].

Protein supplements (such as whey protein) are effective tools for supporting muscle mass. Although
they have a positive effect on promoting satiety and improving insulin sensitivity, excessive
consumption especially in the presence of impaired kidney function may lead to a buildup of uric acid.
They further increase the feeling of fullness, thereby reducing total calorie intake. They contribute to
building muscle mass, which raises the resting metabolic rate (calorie burning) and thus helps reduce
fat accumulation [17].

In the lipid profile, study participants who took dietary supplements had significantly higher levels of
total cholesterol and low-density lipoprotein-cholesterol (LDL-C) than those who did not (P <0.05).
Dairy products, especially milk proteins like casein and lactalbumin, have been shown to have a
uricosuric effect. It has been demonstrated that dietary supplements, particularly whey protein,
improve lipid metabolism. It is suggested that these supplements' functional ingredients, like beta-
lactoglobulin and sphingolipids, limit the colon's ability to absorb cholesterol [16].

The lipid profile also differed significantly among the groups. LDL cholesterol was significantly lower
in both bodybuilding groups compared with controls, whereas HDL cholesterol was significantly
higher. Total cholesterol and triglyceride concentrations were also significantly altered (P = 0.01-0.02).
These findings indicate that regular resistance exercise combined with nutritional supplementation
may improve lipid metabolism, particularly by increasing HDL and reducing LDL concentrations,
although dietary habits may also contribute to these changes [17]. Thus, it appears that these
bodybuilding athletes' patterns of supplement use during the bulking and reducing phases were
similar to those in other regions of the world. Nutritionists can use the data from this study to determine
which supplements bodybuilders most frequently take, and counselors can use this knowledge to assist
bodybuilders adopt healthier eating habits.. Athletes are using supplements more frequently, thus it's
critical to evaluate the motivations behind supplement use. According to the current study, health-
related concerns were the main justification for supplement use, followed by boosting immunity and
enhancing sports performance. According to Karlund et al. [18], adult athletes view supplements as
tools for enhancing both athletic performance and healing/rehabilitation. Other reasons athletes use
supplements include boosting energy, enhancing performance, enhancing health, preventing
nutritional deficiencies, preventing disease, gaining muscular mass, and enhancing recuperation. When
counseling juvenile and adolescent athletes who are highly driven to utilize supplements, nutritionists
may find it useful to take these factors into account [18].

The research's decision to evaluate MDA and glutathione oxidative stress in bodybuilders was a
restriction even though it probably increased variability in the final measurements [19]. GSH
supplementation may have short-term beneficial effects on postprandial oxidative stress and/or
endothelial function, which was not assessed in this trial, given that postprandial oxidative stress
occurs and affects short-term vascular function. Thirty While N-acetylcysteine is used in
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acetaminophen toxicity, as a mucolytic in respiratory conditions, and in experiments to prevent
contrast-induced nephropathy, the therapeutic application of MDA and GSH precursors is very
restricted [20], In nontraditional health care fields like alternative and complementary health care,
where oral nutritional supplements are frequently used, this study has significant clinical ramifications
for both patients and healthcare professionals.

In terms of hormonal status, bodybuilders had significantly higher testosterone levels than controls (P
= 0.01), but LH and FSH showed no statistically significant differences (P = 0.20). The observed
testosterone difference requires cautious interpretation because training, diet, and possible androgen
exposure were not controlled [21]. The absence of significant LH and FSH differences does not establish
that supplementation has no pituitary effect.

The oxidative stress markers showed notable variations [19]. The creatine group had the highest levels
of malondialdehyde (MDA), a sign of lipid peroxidation, whereas the whey protein group had the
highest levels of glutathione (P =0.01). These results imply that vigorous exercise raises oxidative stress;
nevertheless, whey protein may improve endogenous antioxidant defenses by encouraging glutathione
synthesis because of its high cysteine concentration.

Additionally, the present study found different daily dosages and durations between the supplement
groups (P =0.01 and P = 0.002). These differences may contribute to the observed biochemical patterns.
Overall, these results imply that considerable changes in liver enzymes, lipid metabolism, testosterone
levels, and oxidative stress indicators are linked to nutritional supplements in bodybuilders. Both
supplements should be taken under proper dietary guidance to prevent potential negative metabolic
consequences, even though whey protein seems to offer more antioxidant benefits [17].

Conclusion

Therefore, it should not be shocking that using nutrition supplements has an impact on the liver,
oxidative stress, Hormones profile and lipid profile. High levels of vitamins, hormones, and
supplements will undoubtedly put undue strain on the liver's ability to detoxify and the kidneys' ability
to eliminate them. Individual consumers' health is further endangered by the combined use of these
materials.

Significantly elevated AST and ALT levels were seen in both supplement groups compared to controls,
indicating a minor impact on liver function. The lipid profile also showed significant alterations, with
supplement users having higher levels of triglycerides and total cholesterol as well as different
concentrations of LDL and HDL.

In terms of hormonal status, bodybuilders had considerably greater testosterone levels than the control
group, although there were no significant variations in LH or FSH levels between the groups. Whey
protein users had the highest glutathione concentrations, indicating a stronger antioxidant defense,
while creatine users had the highest MDA levels, indicating greater oxidative stress, according to
oxidative stress indicators.
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