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Abstract
This study was conducted to investigate the adverse effect of whey protein
supplement taken by athletes in some physiological parameters. (75) blood sample
were collected from athletes whose take supplements of whey protein (experimental
group), (25) blood sample of athletes who don’t take supplement (control group).
Results showed a significant decrease (P ≤ 0.05) in the mean of hemoglobin level
(Hb) and percentage of Packed Cell Volume (PCV) in the athletes group who take
food supplement compared to control. The results also showed a significant increase
(P ≤ 0.05) in the mean of White Blood Cells count (WBCs) in experimental group,
Also the results show significant changes in differential white blood cells in the
experimental group when compared with control group. There was a significant
increase (P ≤ 0.05) in the number of neutrophils and monocyte and significant
decrease (P ≤ 0.05) in the mean of lymphocyte in the experimental group compared
with control group. There was also a significant increase (P ≤ 0.05) in the capacity
of phagocytic activity of neutrophils in experimental group in compared with control
group. There was a significant increase (P ≤ 0.05) in the levels of Aspartate amino
Transferase (AST), Alanine amino Transferase (ALT), Alkaline Phosphatase (ALP)
and Bilirubin in experimental group compared with control group.
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الخالصة
 المأخوذ منWhey protein اجريت هذه الدراسة لتقيم االثار السمية للمكمل الغذائي بروتين مصل اللبن
 ) عينة دم الرياضين الذين يتناولون المكمل الغذائي75) تم جمع. قبل الرياضين في بعض المعايير الفسلجية
(اظهرت. ) عينة دم من الرياضين الذين ال يتناولون المكمل الغذائي) مجموعة سيطرة52()مجموعة التجربة) و
 والنسبة المئوية لحجمHemoglobin (Hb) ( في معدل خضاب الدمP ≤ 0.05) النتائج انخفاض معنوي
 في مجموعة الرياضين الذين يتناولون المكمل الغذائيPacked Cell Volume (PCV)الدم االنضغاطي
( في معدل التعداد الكلي لخاليا الدمP ≤ 0.05)  كما بينت النتائج زيادة معنوية، مقارنة بمجموعة التجربة
 اظهرت النتائج تغايرات معنوية في التعداد، في مجموعة التجربةWhite Blood Cells (WBCs) البيض
(P  كما كانت هناك زيادة معنوية،التفاضلي لكريات الدم البيض في مجموعة التجربة مقارنة بمجموعة السيطرة
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(P ≤ 0.05)  وحصول انخفاض معنوي، ≤في معدل التعداد التفاضلي للخاليا العدلة ووحيدة النواة0.05)
 كما لوحظ زيادة،في معدل التعداد التفاضلي للخاليا اللمفاوية في مجموعة التجربة مقارنة بمجموعة السيطرة
.( في النسبة المئوية للخاليا العدلة الملتهمة في مجموعة التجربة مقارنة بمجموعة السيطرةP ≤ 0.05) معنوية
Alanine ، Alkaline Phosphatase (ALP) كما اظهرت النتائج حصول ارتفاع معنوي في كل من
 فيBilirubin  والبيليروبينAspartate amino Transferase (AST) ،amino Transferase (ALT)
.مجموعة التجربة مقارنة بمجموعة السيطرة

Introduction
Whey Protein is a high-quality protein that contains high amounts of all the essential amino acids
needed compared to other dietary sources of protein. It promotes protein synthesis and prevents its
degradation as the ingestion of whey protein causes a rapid increase in plasma levels of essential
amino acids, causing an increase in protein synthesis and a slight change in protein degradation [1].
Whey protein supplements are considered one of these nutritional supplements, containing high
concentrations of essential amino acids from other protein sources [2].
Whey and beef proteins are high-quality protein sources with the formation of amino acids similar
to those found in skeletal muscles that include sulfuric acid like Taurine, Methionine, and Cysteine
which have been associated with an effective immune state[3], [4]. As a result, ingestion of high
quality proteins through the provision of amino acids can support the immune response of individuals
participating in comprehensive and intensive training programs However, recent results indicate that
dehydrated whey has biochemical properties beyond what is expected from digestion and absorption,
thereby altering metabolism and causing significant physiological changes [5]. Whey protein has a
high biological value and has been given attention because of the benefits reported in the field of
sports nutrition, which includes effects on the composition of the body and physical performance, as
well as its ability to prevent fat tissue and oxidation protein after exercise [6]. Whey protein contains
high concentrations of Branched Chain Amino Acids (BCAAs) which is important for its role in
preserving the fabric and preventing demolition measures during exercise [7], [8]. Studies on the
effects of these supplements on blood parameters are limited and are mostly concentrated on amino
acid supplements. Whey Proteins consists of proteins that are effective, complete, and fast with high
biological value. These proteins are rich sources of amino acids, vitamins, and minerals required for
athletes. They may be applied to various biologically active ingredients that include growth factors [9].
Materials and methods
The study samples of blood were collected by taking a tour to the gymnasiums for bodybuilders
who ate dietary supplement whey protein for one year and above and aged between 20 - 30 years. The
study samples included two groups, the first: the experimental group consists of 75 players taking the
nutrition supplement whey protein, the second: control group consists of 25 players who do not take
nutrition supplement whey protein. The samples were subjected to W.B.Cs total count, W.B.Cs
differential count test [10] and The phagocytosis was performed in vitro and had been done according
to Furth et al., (1985) as follows [11]: Equal volumes (250 μl) of heparinized blood and bacterial
suspension of S. aureus (106/ml) (1:1) were mixed into sterile test tube. The mixture was incubated in
water bath at 37ºC for 30 min with continuously shacking. Smear had been prepared by taking a drop
of the mixture on the slide; duplicate slides were made for each tube. Slides had been air dried, fixed
by absolute methanol, stained by giemsa stain for 10 minutes and then washed by D.W. The slides had
been examined by oil immersion lens to calculate the number of neutrophils engulfed microorganism.
The percentage of phagocytic cells had been calculated. It's the ratio between the number of
phagocytic cells and the number of 100 cells agocytic and non phagocytic.Determination of the
effectiveness of the (AST, ALT) enzyme with the measurement kit processed by RANDOX
[12].Determination of the effectiveness of the (ALP) enzyme with the measurement kit processed by
BioMerieux [13].Determination of total bilirubin with the measurement kit processed by RANDOX
[14].
Statistical analysis
The results are analyzed statistically using SPSS program, the variance is analyzed using the
ANOVA and T. test schedules to extract the differences between the group of athletes taking the
dietary supplement and the control group with emphasis on these differences and standard error
extraction [15].
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Results and discussion:
Hemoglobin (Hb) rate and Packed cell Volume (PCV)
The results of the present study showed significant differences (P< 0.05) in hemoglobin Hb level of
the experimental group compared to control group, the results showed an significant decrease (P≤
0.05) in the level of Hb, which is (10.94±0.15)when it is compared with the rate of hemoglobin of the
control group, which is (13.68±0.23) Table-1, the results shown in Table-1 recorded an significant
decrease (P≤ 0.05) in the rate of Packed Cell Volume (PCV) in the experiment group, which was
(36.11±0.25) when compared to the average percentage of Packed Cell Volume (PCV) in the control
group in which the rate was (44.04±0.18). This is consistent with the findings of [16]; it was found
that eating dietary supplement whey protein for six months led to a reduction in the percentage of red
blood cells and reduces the rate of hemoglobin and the percentage of Packed Cell Volume (PCV). The
reduction in the rate of hemoglobin and the percentage of Packed Cell Volume (PCV) can be due to
oxidative injuries in red blood cells [17]; It can be related with some deviations in the synthesis of red
blood cells path [18] this is contrary to many research on the importance of dietary supplements,
including Whey Protein however, it may have a negative effect on hemoglobin and in the Packed Cell
Volume (PCV)of red blood cells. To prove this, we need prospective studies involving the use of
doses of Whey Protein with different time periods to study its effect on these criteria.
Table 1-Changes in the means of Hb and PCV in experimental group compare with control group.
Group
Hb, gm/dl
PCV%
M±SE
M±SE
Control
13.68 ± 0.23
Experimental
10.94 ± 0.15 *
*Significant P<0.05
M ± SE mean ± Standard error

44.4 ± 0.18
36.11 ± 0.25*

The rate of White Blood Cells (WBCs) and the Differential count of WBC
The results showed an significant increase in the number of white blood cells when measured with
control group, the total number of white blood cells in the experimental group showed an significant
increase (P< 0.05) in the total number of white blood cells that reached (11621±372.0) cell /mm3 of
blood when compared to the total cell count of white blood cells in the control group, which reached
(8398±392) cell /mm3 of blood. Variations were also found in the differential number of white blood
cells, the results showed a significant increase (P< 0.05) in the percentage of the neutrophil cells of the
experimental group that reached (64.33±2.11) when compared with the percentage of the neutrophil
cells of the control group that reached (57.35±1.25). The results also showed a change in the
percentage of lymphocytes. The experimental group showed significant decrease (P< 0.05) in the
percentage of lymphocytes that reached (32.75±0.83) when compared with the control group that
reached (40.5±0.91). An significant increase (P<.05) was also observed in the percentage of
Monocytes cells in the experimental group, which was (9.01±0.52) compared to the percentage of the
Monocytes cells of the control group that reached (6.84±0.41) Table-2. The rise in white blood cell
count may be due to the efficacy of dietary supplements in increasing protein synthesis and increasing
the effectiveness of bone marrow splitting to produce white blood cells, or an indirect change may be
caused by the degeneration of cells in different organs, which led to an inflammatory response, which
in turn led to stimulate bone marrow cells to divide and generate large numbers of white blood cells
for the purpose of defending the body, in other studies by [19],there was a lack of effect on the rate of
white blood cells in the consumption of whey protein supplementation. These differences may be due
to the type of supplementation, exercise, and the period of time in which dietary supplements are
taken. The results of the percentage rates of the differential number of acid cells and alkaline cells in
the experimental group did not register any significant differences compared to the percentage rates in
the control group. The increase in the percentage of neutrophil cells in the experimental group is an
significant increase compared to the control group, which may reflect the effect of Whey Protein
dietary supplement in bone marrow stimulation, which led to stimulate neutrophil cell production for
the purpose of devouring exotic materials as a defensive measure, this is due to the fact that the
neutrophil cells (Microphages) are the first defense line of the body [20], as their numbers increase
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because of damage in the tissues of the body [21]. This is supported by the results of biochemical tests
of liver and kidney functions where inflammation is obvious. Lymphocytes were significantly
decreased (P< 0.05) due to migration to the site of degeneration, damageto lymphocytes, and due to
misuse or prolonged use of dietary supplements. And what raises the question, and is worth pointing
out is the decline in the rate of lymphocytes group experiment ratio, which may be attributed to the
negative impact of dietary complement, which led to get damage in some tissues, leading to an
increase neutrophil cell production for the purpose of defending the body and then drop lymphocyte
rate at experimental group [22].
Phagocytosis Activity Measurement:
The results of the examination of the inflammatory efficacy of the neutrophil cells Table-2 that
there are significant differences in the ability of the neutrophil cells to devouring. In the experimental
group, there was an significant increase (P< 0.05) in the percentage of devouring neutrophil cells
which is (41.26±2.17) compared to the percentage of devouring neutrophils in the control group which
is (28.01±1.26). The process of phagocytosis is one of the keys working in inflammation and is
represented by the Microphages ,the Monocytes and the Neutrophils that migrate as a result of their
impact on the Chemotaxins aspects [23], Neutrophil cells are considered the first of these cells and is
described as the first line in devouring operations, this increase can be attributed to the cellular
damage resulting from the misuse of the dietary supplement or the time taken to take the protein which
leads to the secretion of chemical attractions in the affected area, which in turn leads to the attraction
of the cells of the neutrophil to the damaged tissue as it generates free stems neutrophil cells during the
process of devouring to defend the body, or may be due to the inflammatory response resulting from
strenuous exercise [24].
Table 2- Changes in the means level of WBCc and Differential WBC in experimental group compare
with control group.
Differential WBC
WBC
Neutrop Lymphoc
Esinoph Basoph Phagosytos
Monocyt
3
Group
(Cell/ml )
is
hil
yt
il
il
%
M±SE
M±SE
%
%
%
%
M±SE
M±SE
M±SE
M±SE
M±SE
57.35±1.2
8398 ± 392
40.5±0.91 6.84±0.4 0.50±0.5
0
28.01±1.26
Control
5
41.26±2.17
Experiment 11621±372. 64.33±2.4 32.75±0.8 9.01±0.8
0.50±0.5
0
4*
*
3*
2*
*
al
*Significant P<0.05
M ± SE mean ± Standard error
Determination of the effectiveness of AST, ALT, ALP, and Bilirubin:
The results indicated that taking whey protein causes a significant increase in liver enzymes and
bilirubin levels. The results showed a significant increase (P< 0.05) in (AST) rate in the experimental
group that reached (36.27±1.04) compared to the control group that reached (27.11±0.32), the results
also showed a significant increase (P< 0.05) in (ALT) rate in the experimental group that reached
(39±1.01) compared to the control group that reached (21.28±0.92). The results showed a significant
increase (P< 0.05) in the (ALP) enzyme activity in the experimental group that reached (227.02±1.43)
when compared to the control group that reached (118.3±0.62). As for the bilirubin rate, the results
showed significant differences in the experimental group that reached (1.060±0.05) compared to the
control group that reached (0.430±0.03) Table-3. The increase in the levels of AST, ALT, ALP, and
total bilirubin rate indicates a defect in liver metabolism [25], it was found that the increase in the
levels of AST, ALT, ALP indicates the susceptibility of some compounds to stimulate the Oxidative
Stress of the liver releasing large amounts of free stems that affect the composition and function of the
cell [26]. As well as physiological concentrations of free stems are important and when high levels of
free stems lead to inflammation, arthritis and kidney inflammation and lead to various diseases such as
cancer and high pressure and diabetes and atherosclerosis and early infections [27]. These results came
to support [28] findings about the effect of some nutritional supplements for rugby players.
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Table 3- Changes in the means of liver enzyme in experimental group compare with control group.
Group

GOT U/L
M±SE

GPT U/L
M±SE

ALP U/L
M±SE

Bilirubin mg/dl
M±SE

Control

27.11±0.32

21.28±0.92

118.3±0.62

0.43±0.03

Experimental

36.27±1.04*

39±1.01*

227.02±1.43*

1.06±0.05

*Significant P<0.05
M ± SE mean ± Standard error
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