
Advances in Environmental Biology, 10(10) October 2016, Pages: 181-185 

 

AENSI Journals 

 

Advances in Environmental Biology 
 

ISSN-1995-0756      EISSN-1998-1066 

 

Journal home page: http://www.aensiweb.com/AEB/ 

 

 

Copyright © 2016 by authors and Copyright, American-Eurasian Network for Scientific Information (AENSI Publication). 

Protective Effects of Oral Administration of Ginger on 
Some Biological Variables of Divers 

 
1Saleh Abdel Salam El-Tarabily and 2Ryeaan Abdel Moneim Abdel Rahim 

 
1Department of Water Sport, Faculty of Physical Education, ELArish, Suez Canal University, Egypt. 
2Department Home Economics Nutrition, Faculty of Specific Education, Port Said University, Egypt. 
 
Address For Correspondence:  
Ryeaan Abdel Moneim Abdel Rahim,  Department Home Economics Nutrition, Faculty of Specific Education, Port Said University, 
Egypt 

 
This work is licensed under the Creative Commons Attribution International License (CC BY). 
http://creativecommons.org/licenses/by/4.0/ 

 
 
Received 7 August 2016; Accepted 12 October 2016; Available 27 October 2016 
 

 

ABSTRACT 
Aim: This study was conducted to determine the effect of ginger (4 gr) for 30 days on some biological variables (Stem Cells, Testosterone) 

of Divers. Methods: forty healthy male divers aged (28.5± 4.1 y), Height (181.2± 3.8 cm), weight (79.7 ± 2.6 kg). They were divided to (2) 
two groups, a control (n = 20) and experimental group (n=20). The Experimental one ingest daily (4g) of ginger, placebo for the control. 

The Participants dives daily for 45minutes.in Melia sharm, Reef daises, Sharm El-Shiekh. They used Nitrox enriched air in diving, 5 ml 

blood sample was drawn before and after the experiment for 30 days. Stem cells were determine using flow cytometer and Elisa technique 

for testosterone concentration 
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INTRODUCTION 

 

In recent times, focus on plant research has increased all over the world and large evidences have been 

provided to show immense potential or medical plants used in various traditional systems [1]. 

Ginger (Zingier officinal ), Family Singiberacaea has been used in traditional medicine to aid in digestion 

and treat stomach, upset, diarrhea, nausea and arthritis for centuries. In addition to these medicinal uses ginger 

continues, to be valued around the world as an important cooking spice and is believed to help the common 

cold, flu like syndrome, headacke, and even pain, some researchers showed that ginger oil has dominative 

protective effect on DNA damage induced by H2O2 and might act as a scavenger of oxygen radical and could be 

used as antioxidant [2]. 

There is supportive evidence from one randomized controlled trial and an open label study that ginger 

reduces the severity and duration of  chemotherapy induced nausea, emesis. Ginger may also lower blood sugar 

levels [3]. 

Zbigniew and Balazs [4] stated that faithful preservation of genome integrity is the critical mission of stem 

cells as well as of germ cells. Several mechanisms, both intrinsic to stem cells as well as extrinsic, provided by 

the micro environment, (stem cell niche) serve this purpose. One of the intrinsic mechanism is aimed to 

effectively exclude potentially hazardous agents that enter the cell from outside.  

This activity is mediated by high level of expression or multidrug resistance gene (MDRI) encoded 

adenosine triphosphate binding cassette (ABC) transporter p-glycoprotein (P-gp). This efflux machinery can 

pump out variety of genstxins in ATP dependent manner [5]. The degree of efflux activity correlates with 

differentiation namely the maximal activity are expressing that self renewal stem cells [6] also the removal of 

some steroids, which activate growth. 

http://www.aensiweb.com/aeb.html
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The biological developments represent an irreversible strategic option for most of the developed and 

developing countries due to the importance of research in the field biotechnology in the life of human as a result 

of the relationship between the demands of society. 

The world has witnessed a great interest in the science of the stem cells. These cells can change into another 

specialized cells so they are essential in the treatment and the replacement of the damaged tissues [7]. 

physical exercises (diving) as example can affect the work of the tissues through changing the ability to 

produce new stem cells which can replace other tissue cells and circulatory system can carry the stem cells to 

different part of the body to any repair [8]. 

Training can increase stem cells through aerobic and anaerobic exercise (9,10,11). As are sult of 

rehabilitation programs, this may result to a clinical benefit (12 Mohamed 2011). 

On the surface of stem cells these are specific antibodies which may be used with a dye to count the stem 

cells CD34
+ [13]. 

One of the main important characteristics is development of increasing musculature after puberty, averaging 

about a 50 percent increase in muscle mass over that in the female. 

This is associated with increased protein in the non muscular parts of the body as well. 

Many of the changes in the skin are due to deposition of proteins in the skin and the changes in voice also 

partly from this protein anabolic function of testosterone [8]. 

 

Aim of the study: 

This study was conducted to determine the effect of ginger capsule on some biological variables of Divers. 

 

Hypothesis 

There are significant differences of the administration of ginger on some biological variables of Divers. 

 

MATERIALS AND METHODS 

 

Forty healthy male divers aged (28.5±4.1y) Height (181.2±3.8 cm), weight (79.7±2.6 kg), all participants 

diving history (4-5 years). 

They were divided to two equal groups, (20 divers) for control, 20 divers (Experimental group. The 

instruction time to dive was 45 minutes, in Melia sharm, Reef Oasis, Sharm El-Shiekh . 

All participants were freed of diseases or contagious cases. 

ALL participants gave a written informent consent about their intention to complete the experiment. 

The control group received a placebo for 30 days 114 (2016 and the experimental group ingested ginger 

(4g) for the same period. 

Long [14] reported that the use of nitrox has vested it -self as a mainstream recreational diving activity 

since it was first introduced to sport divers in 1985. 

 PADI, SSI, and NAUI support recreational nitrox training programs in addition to their traditional open - 

circuit compressed air programs. Physiological issues such as carbon dioxide retention and oxygen toxicity were 

also in need of critical examination consideration of nitrox training and equipment issues contributed were 

needed to comprehensively address risk management and legal considerations regarding the use of nitrox 

Homilton [15] laded that breathing mixtures or oxygen and nitrogen that have more oxygen than air were 

used by some developers of early diving equipment and such mixes were studied by US Navy. The benefit of 

such mixtures is only as an improvement or the decompression situation .Techniques for making and using such 

mixtures, 32% and 36% oxygen were developed. He also added that the term "nitrox" introduced by Dr. Wells 

was intended for mixtures lower in oxygen than air. 

Other term in enriched air nitrox EANX is also used. The incentive for using EANX is to improve 

decompression. 

The history of diving with oxygen enriched based mixtures can be divided into (3) three phases: 

1 - Include the early operations and studies that used retreaters, this part goes to 1960. 

2 - Was commercial operations, using conventional hose and mask apparatus with on line blenders done 

1970-1980. 

3 - The use of enriched air mixtures in the open circuit scuba mode began in the 1970 and continues today. 

It should be noted that exceptionally high activity of the efflux pump provides a useful marker to identify 

and isolate stem and early progenitor cells. 

This is being achieved using fluorescent efflux substrates, such as Hoechst 33342 [16, 17] or rhodamine 

123 [18], in conjunction with flow cytometry and electronic cell sorting . 

Stem cells can be recognized as a distinct cell subpopulation characterized by much reduced fluorescence 

intensity. 

In case of staining with hoech st 33342, stem cells are characterized by the reduced intensity of 

fluorescence. 
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ALL participants were asked to prevent any medications or vitamins 72 hours prior of the experiment. 

ginger (4gr) ingestion last for 30 days, beginning from 13/10/2015 for the experimental group, as for the control 

group (placebo) was also ingested for the same period of time, blood sample was withdrawn before the 

experiment and at the end of the experiment , ALL participants proceeded the diving process in shornn = 30. 

 

Basic characteristics: 

 

Skew factor SD mean variables 

- 038 4.1 28.5 Age (years) 

1.12 3.8 181.2 Height (cm) 

0.96 2.6 79.7 Weight (kg) 

Skew factor of all participants were (±3) p < 0.05 

 

Tools and Experimental equipment 

- Scuba Equipment 

- Syrenges , Plaster , Test Tubes + Covers 

- Weight Balance , Restameter 

- Cooler 

- Freezer 

- Centrifuge  

- FlowC 

- AntiBodies a Against CD34+ 

- Fluor chrome 

- Pulse meter 

- EDTA 

- Elisa equipment + kit (testosterone) 

- scuba equipment was composed  

- tanks of compressed air, breathing mixture, reducing value for pressure, inhalation + exhalation valves, a 

mask and tube system [19] 

5 ml blood sample was withdrawn at the begin of experiment of diving for 30 days and at the end of the 

diving. 

Together with ingestion of ginger or placebo for the participants 

- stem cells CD34+  was evaluated using a non coagulated blood (EDTA) by a flow cytometer system, 

fluorochrome as dye , antibodies against CD34+  

- Testosterone was evaluated using Elisa technique and a special kit for testosterone all in special lab, all 

procedure were technically under the supervision of a specialist. 

 

Statistical Analyses: 

Using SPSS method computed. Mean and standard deviations each variable calculated T test was 

performed to compare before and after ingestion of placebo or ginger. Level of significance was fixed at 5% p< 

0.05  

Results indicated a statistical difference in stem cells (CD34+), Testosterone after ginger (4g) administration 

for the sake of post experiment compared to placebo group. 

 

Results: 

Forty divers participated in the study. They were matched for age, weight, height; non significant difference 

was noted in basic ebaracteristics (Table 1). Stem cells and Testosterone were recorded in control, experimental 

group, before and after placebo, ginger ingestion (4gr) daily for 30 days, the results indicated a significant 

increase of stem cells (CD34+) and Testosterone concentration for the sake of the experimental group. 

 
Table 1: characteristic features of the divers 

Skewness SD m Variables 

- 38 4.1± 28.5 Age (years) 

1.12 ±3.8 181.2 Height (cm) 

0.96 2.6± 79.7 Weight (kg) 

Skewers between (I3) 
 

Table 2: Statistical differences of CD34+ counts and testosterone concentration of divers control and Experimental groups before ingestion 

of placebo ginger  

 Control Experimental 

variable M SD sig M SD sig 

CD 34+  count 102.3 4.6  99.8 3.8 NS 

Testosterone 2.1 0.3  2.4 0.6 NS 
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Table 3: CD34+ testosterone of control and Experimental groups after ginger placebo 

 Control Experimental  

variable M SD M SD sig 

CD 34+  counts 107.3 3.1 178.4 4.5 S 

Testosterone Mg / ml 2.3 0.4 3.7 0.5 S 

p<0.05 

 
Table 4: CD34+ testosterone of control, Experimental before, after ginger, placebo ingestion 

 Control Experimental 

variable before after sig before after sig 

CD 34+  count 102.3±4.6 107.3±3.1 NS 99.8±3.8 178.4±4.5 S 

Testosterone mg / ml 2.1±0.3 2.3±0.4 NS 2.4±0.6 3.7±0.5 S 

P < 0.05 

 

Discussion: 

The data presented in table (2,3) revealed a significant increased stem cells concentration after diving 

sessions plus ginger capsules (4g) compared to placebo group. 

Many authors reported an increased stem cells concentration after training [20,21,22,23,24] They reported 

that stem cells increased after stressful conditions,s pecially exercise due to the action of catecholamine and 

immune hormones leading to increased number of stem cells.  

Rasha [25] and Ali [26] stated that the hypoxia related to exercise training might be the main factor 

affecting the increased number or stem cells. 

Adel and Heshmat [27] added that the increased stem cell numbers might be the principles of the increased 

numbers of blood cells and muscle fibersoccuring due to adaptation of the body to the training program, which 

is a positive effect together with increased mitochondria numbers and sizes, also added that stem cells counts 

increased in ischemic patients after exercise , also an elevation of VEGF concentration was observed which 

confirmed the stimulatory action of VEGF in stem cell increase from bone marrow. 

Wigler et al. [3] reported that ginger (4g) might exhibit the following characteristics 

- To have good analgesic action. 

- Fast resorption of edema and hematomas. 

- Increased nitrite which led to vasodilatation. 

These effects of ginger might also increase blood flow and stem cells counts, which also indicated an 

increase fitness of the divers due to increased oxygenation which in turn retard fatigue and increase performance 

of the players. 

Testosterone, the principal hormone of the testis, is a C19 steroid with on OH group in the 17 position. 

It is synthesized from cholesterol in the leydig cells and is also formed from and rostenedione secreted by 

the adrenal cortex. 

Testosterone is responsible for the maintenance of gametogenesis, and secondary sex characters of the male 

person, Also, Testosterone increased the synthesis and decreased the breakdown of protein, leading to an 

increase in the rate of growth. 

Testosterone also cause the epiphesis to fuse to the long bones, and affect anabolism and increased muscle 

mass and strength. [28,29,30,31]. 

Table (2,3) indicated significant increased Testosterone concentration after oral administration of ginger 

(4g) daily for 30 days in case of divers , compared to placebo ingestion. 

This indicated the stimulatory effect of ginger on male sex hormone. 

This result agree with those of wigler et al. [3] as ginger exhibit a good analgesia action together with 

increased mitrite which led to vasodilatation and may stimulate libido and Testosterone concentration. 

Together with increased Testosterone level due to herbs ingestion, testosterone is also increasing naturally 

under the stimulus of anterior pituitary gonadtropichormones at the on set of pubertyand lasts throughout most 

of the remainder of life , dwindling rapidlybeyond age 50 to become 20 to 50 per cent of the peak value by age 

80 [23]. 

Kande el et al. [33] stated that testosterone posses different functions away from the anabolic action, it 

increases basal metabolism which is an indirect action of protein anabolism increasing the activity of all cells 

,also increased red blood cells, as it may increase red blood cells by 15%, this may be due to increased 

metabolic rate , testosterone may affect electrolyte and water balance [8]. 

Thus, the ginger multiple actions may be assessed by the increased stem cells and testosterone which in tarn 

reveal many other positive effects 

 

Conclusion: 

The increased counting of stem cells (CD34+) after ginger ingestion revealed that ginger led to this increase 

to adapt the body to the training program by increasing blood cells and muscle fibers. 
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Also, the higher level of testosterone values, as an anabolic agent meaning more fitness and health of divers 

due to ginger administration. 
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