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Abstract. Athletes who train with maximum and tiring training intensity to face a match
are often unable to continue to the next match due to illness or injury. Extended and
rigorous training might lead to a functional deterioration in immune cells' ability to react
to elevated infection risk. Physical exercise will  cause changes in homeostasis in the
body  which  will  affect  the  immune  system.  The  tolerance  limit  for  changes  in
homeostasis in  the body is narrow, therefore giving heavy intensity physical  training
loads, both during training and during heavy competitions can cause interference with the
immune  system.  This  can  affect  the  athlete's  performance,  and  ultimately  cause  the
athlete to fail to achieve peak performance. The research subjects were cricket athletes,
Twenty to twenty-two years old, with a healthy VO2 max level, were not smokers and
were willing to be research subjects by signing a consent form. Approximately twenty
athletes were split up into two groups. Group P1: athletes after training were given sports
massage therapy and lotion without  red ginger  essential  oil;  group P2:  athletes  after
training were given sports massage therapy and red ginger essential  oil  as an oil  for
topical use. The physical exercise and massage treatment was carried out for 2 weeks, the
frequency was 3 times a week and the duration of the physical exercise was 60 minutes
and the duration of the massage was 15 minutes. Examinations of leukocytes were done
both  before  and  after  treatment.  The  results  of  the  study  showed  that  athletes  who
exercised and then had a massage with ginger essential oil had increased immunity as
indicated by the average leukocyte value within normal limits. 
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1 Introduction

Athletes who train with heavy training intensity in preparation for a competition are often
unable to continue to the next competition due to illness or injury. The body's response to
heavy exercise can result in a decrease in the functioning capacity of immune cells. Exercise
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will  cause  changes  in  homeostasis  in  the  body  which  will  affect  the  immune  system.
Therefore,  heavy  intensity  physical  exercise,  both  during  training  and  during  tough
competitions, can cause interference with the immune system. This can affect the athlete's
performance, and can cause the athlete to fail to achieve achievements [1]. 

In several studies regarding giving maximum loads during physical training or heavy fatigue,
changes in leukocyte values were found. The change in leukocyte values is the cause of the An
rise in  respiratory tract  infection cases,  because there is  suppression of  immune function,
resulting  in  a  decrease  in  athlete  performance.  Leukocyte  values  can  be  a  source  of
information for diagnostics and prognosis, reflecting the suppression of the immune system
after maximum physical activity [2]. 

Exercise is a stressor that has the potential to alter the haematological system's physiological
biological  functions,  including  leukocyte  counts.  Leukocyte  levels  change  based  on  the
frequency, intensity, type, and duration of exercise [3,4]. Blood is divided into blood cells,
namely, erythrocytes, leukocytes and platelets. Leukocytes are white blood cells that function
as the body's defense, containing a nucleus [5].

exhaustion brought on by intense exercise will cause changes in the cellular components of
immunity which can be seen in an increase in leukocyte values of more than 10,000 cells/µl.
Increased leukocyte values are a protective response to stress such as microbial invasion and
heavy physical training [6]. Previous studies' findings indicate that following physical activity,
the number of leukocytes increases [7,8].

The negative effects of heavy physical training can be prevented by massage therapy with red
ginger  (Zingiber  officinale  var.  rubrum)  essential  oil  as  a  complementary  treatment  for
athletes. Massage is a recovery effort that involves artificially activating the venous pump and
lymph pump mechanisms, the aim of which is to speed up recuperation through accelerating
circulation.  Massage  therapy  is  one  intervention  that  is  widely  used  to  treat  athletes  [9].
Ginger (Zingiber officinale) is a herbal plant that comes from the Zingiberaceae family. The
dominant bioactive compounds contained in red ginger are gingerol and shogaol [10]. 

2 Methode

2.1 Ethical Approval

The  research  was  carried  out  after  obtaining  approval  from  the  USU  Health  Research
Implementation Ethics Commission No.654/KEPK/USU/2024.

2.2 Design of study

The experimental design in this study is a pretest-posttest group design. The research was
carried out at Universitas Negeri Medan's Faculty of Sports Sciences.

2.3 Research Procedure 

The research subjects were cricket athletes,Twenty to twenty-two years old, with a healthy
VO2 max level,  were not smokers and were willing to be research subjects by signing a
consent form. Approximately twenty athletes were split up into two groups. Group P1: athletes
after training were given sports massage therapy and lotion without red ginger essential oil;



group P2: athletes after training were given sports massage therapy and red gingr essential oil
as an oil for topical use. The physical exercise and massage treatment was carried out for 2
weekes, the frequency was 3 times a week and the duration of the physical exercise was 60
minutes and the duration of the massage was 15 minutes. Leukocyte examination was carried
out before and after treatment. Examination of leukocyte values was carried out at the North
Sumatra Regional Health Laboratory using a Haematology Analyzer.

3 Result
The study's findings indicated that there was a decrease in the leukocyte value of athletes
after training who were given sports massage therapy with cream containing red ginger
essential oil as massage oil (7,460 ± 0.58) compared to the group after training given
sports massage therapy with cream without red ginger essential oil as massage oil (9,640
± 1.22). The statistical results of the independent  t-test show that there is a significant
effect of giving cream containing red ginger essential oil as a massage oil on reducing
leukocyte values (p=0.000; p<0.05), as seen in table 1.

Table 1. The difference in mean leukocyte value between two groups.

Groups Mean sd p

P1

P2

9.640

7.460

0.58

1.22

0.000*

Note : *=significant (p<0.05)

4 Discussion

The findings of the investigation revealed that using cream containing red ginger essential oil
as a massage oil for athletes had the effect of reducing leukocyte values significantly (p<0.05)
compared to using cream without red ginger essential oil.  This decrease in leukocyte values
was influenced by red ginger essential oil it has an antioxidant source that helps to counteract
the formation of free radicals when athletes exercise.

Huang  et  al.  (2008)  discovered  that  Zingiber  officinale  var.  rubrum,  often  known as  red
ginger,  is a rhizome plant that has immunostimulatory properties which have an effect  on
numerous aspects of the immune system at the cellular and molecular level, such as T cells,
cytokines, synthesis antibody [11].

 In the group of athletes who after training, the massage oil did not contain red ginger essential
oil, there was an increase in leukocyte values. This can happen because during exercise there
is an increase in oxygen consumption. Excessive oxygen utilisation can cause the generation
of  free  radicals  in  numerous  bodily  tissues  and  weaken  the  immune  system,  specifically
leukocyte. During exercise, the formation of free radicals, especially superoxide, can increase



in mitochondria, or energy centers in cells, as well as the mobilisation of bone marrow will
cause an increase in the quantity of leukocytes [12]. 

Frequent massage therapy will aid in blood vessel smoothing, allowing the blood to gradually
return to normal. Massage will have the effect of restoring the antibody system in the body
after exercise. The mechanism of action is by encouraging lymphocyte activity, boosting NK
(Natural  Killer)  cell  activity,  producing  interferon,  or  boosting  macrophage  phagocytosis
resulting in increased immunity [13].

Massage  therapy  can  cause  biochemical  and  cellular  changes  in  the  body  that  affect
inflammation  and skeletal  muscle  function.  Previous research  stated  that  massage  therapy
carried out for 30 minutes, every day for 4 consecutive days can reduce the amount of cellular
infiltration and tissue necrosis compared to those without massage therapy. Massage therapy
has an important physiological role in encouraging the changeover to the phase of repair and
regeneration [14].

Massage treatment can help muscles heal more quickly, lessen pain from injuries, and slow
down the inflammatory process. The mechanism of massage therapy is to change the signaling
pathways  involved  in  the  inflammatory  process  and  reduce  nerve  sensitization  and  the
mechanism  of  massage  therapy  is  to  potentially  activate  beneficial  immunostimulatory
pathways [15].

Another  advantage  is  eliminating  muscle  pain  by  increasing  the  pain  threshold,  due  to
increased production of endorphin hormones [16]. The results of research by Harahap (2017)
stated that physical exercise combined with sports massage was better at reducing muscle pain
compared to physical exercise without sports massage in athletes [17].

5 Conclusion
This study's conclusion stated that it was found that red ginger essential oil used in massage
therapy  had  a  significant  effect  on  reducing  leukocyte  values.  Massage  therapy  has  an
important role in physiological recovery and regeneration.
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