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Abstract | This study was undertaken to investigate the influence of magnetic water treatment on testis dimensions,
scrotal circumference and levels of blood parameters for Holstein bulls born in Iraq. Sixteen Holstein bulls born in
Iraq were selected on basis of age 17-19 months (8 bulls) and 29-32months (8 bulls). Bulls of both age groups were divided randomly into two groups equally (control and treated group with magnetic water). Results showed a significant
rise (p<0.05) in testis dimensions and scrotal circumferences in treated group as compared with control bulls for age at
17-18 month. Furthermore, the results showed significant (p<0.05) differences in red blood cells (RBC), Packed cell
volume (PCV) and Hemoglobin (Hb) of treated bulls for age 17-18 and 29-32 month compared with control. Also,
significant (p<0.05) differences were found in white blood cells (WBC) for treated bulls age 29-32 month compare
with control. It is concluded that magnetic water can be used for the development of artificial insemination program
in Iraq which can effect reproductive efficiency of bulls.
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INTRODUCTION

•

W

•

ater and life are closely linked; water is the blood
of life. It is needed to transport compounds via the
blood, maintain cellular structural integrity, regulate temperature etc. (Reuter, 2004), many researches studied the
negative changes in natural water after sterilization and
called this water (dead water), so magnetic water transfer water from dead to live (Batmanghelidj, 2005). Magnetic water means passing water from magnetic tubes, by
putting magnet in water so properties of water turn into
very fertile and active causing high oxygen ratio, velocity of
dissolution salts and amino acids in water (Batmanghelidj,
2005). Increased penetration and flexibility of water (Davis, 2004) and absorption of water from the body can decrease superficial tying in water (Szkatula et al., 2002).
These characteristics of water can increase the following:
•
•

circumlocution of blood and oxygen
transport of food in blood (Morgan, 1988)
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•
•

transport of calcium ions which expedite cure of nerve
tissue and bones (Korpan and Saradeth, 1995)
ability of body for Production general hormones
(Al-Sabbeea, 2008)
activity of enzymes (Al-Sabbeea, 2008)
getting rid of internal poisons produced from metabolism
increase internal poisons absorption (Cho, 2005)
improved semen characteristics, fertility rate (Alfonso,
2006)
sexual hormones (Al-Sabbeea, 2008)
blood picture (Stanis et al., 2001)

Numerous studies about this technique were used in sheep
and goat in Iraq and gave positive results especially about
testis dimensions, scrotal circumference and blood parameters. Although, not any study is performed about artificial
insemination in bulls in Iraq. For the reason, the present
study was designed to know how this technique can be
used for development of artificial insemination program
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in. Another aim of the study was to judge how the technique effect the bulls of different age.

MATERIAL AND METHOD
Animals

This study was carried out at Artificial Insemination
Center, Abou Ghareeb. Sixteen Holstein bulls born in Iraq
were selected on the basis of age 17-19 months (8 bulls)
and 29-32 months (8 bulls). From each age group, bulls
were divided randomly into two groups equally (control
and treated group). In control bulls, tap water wass used for
drinking. In contrast, treated bulls were drinking magnetic
water through using the system of magnetic water with
dipolar or bipolar. Magenetic water was manufactured in
the laboratory of technology office of water treatment of
Ministry of Science and Technology in a power of 2000
gauss. The water was served at morning and evening prior
to consumption of concentrated food to ensure drinking of
a large amount of water .

Testis Dimensions and Scrotal Circumference

The length and width of testis and the scrotum circumferences were then measured at each month by using tape
(Coulter, 1991).

Blood Samples

Five ml of blood was collected from jugular vein from all
animals (treatment and control) at the beginning to the
end of the experiment once in each month. Of the collected bool, 2.5 ml centrifugated at 3000 rpm for 20 minutes
to obtain serum for measuring total protein by using Tossoh System. The other 2.5 ml of blood was stored in a test
tube containing anticoagulant (EDTA). For measurement
of hemoglobin ((Hb), packed cell volume (PCV), total
number of white blood cells (WBC) and red blood cells
(RBC), Diogon system was applied.
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compared with control. These results of the present study
about testis dimensions and scrotal circumferences are in
agreement with Atteyh (2008) who found significant increase in testis dimension for treated buck and Yassen and
Al-Dori (2011) found the similar results for lambs. This
benefit of magnetic water on testis dimension and scrotal
circumferences may be this magnetic water enhance the
digestion absorption of growth functions cell and circulating system (Lebeau, 2001; Hussen, 2002), and increase the
feed conversion efficiency by reducing the surface tension
and increase the permeability of the cells, and this allows
the expansion of the gut to take advantage of food and
therefore, an improvement in the dimensions of the body.
On the other hand, increase in the dimensions of the body
is the inevitable result of an increase in the dimensions of
the testis. It is one of the body parts and there is significant correlation between the dimensions of the body and
testis dimensions and between scrotal circumferences with
testis dimensions (Sarder, 2005). Moreover, many authors
(Adedeji et al., 2005; Casas et al., 2007; Perry and Petterson, 2011) discovered that scrotal traits in bulls were closely related to body size and weight. But results in Table 1
revealed that there was no significant difference in testis
dimensions and scrotal circumferences of treated group for
age 29-32 month compared with control group of bulls
aged from 17-19 months. Coulter (1991) reported that
scrotal circumferences increased rapidly in young bulls,
gradually rise in mature bulls and decline in old bulls due
to senile atrophy. Addass (2011) revealed that testis dimensions increased lineary with increasing age of bulls until
two years where at 13 month of age, bulls reached a scrotal
circumference of 33 cm (Casas et al., 2007) and 32-33 cm
(Ahmed et al., 2005), whereas Sosa et al. (2002) showed a
scrotal circumference of only 30 cm at similar age.

Blood Parameters

Results in Table 2 revealed that a significant increase
(p<0.05) in RBC, PCV and Hb of treated group as comStatistical Analysis
pared with control bulls whether age 17-18 and 29-32
Statistical analysis was performed using SAS (Statistical month, furthermore, the same table show that WBC of
Analysis System-version 9.1) (SAS, 2010). Lease signifi- treated group for age 29-32 month increase significant
cant differences (LSD) test was used to assess significant (p<0.05) as compared to control. A significant increase
difference between means. p<0.05 was considered statisti- in PCV and Hb is also found by Atteyh (2008) for buck
cally significant.
and Mahdi (2012) and Shamsaldin and Al-Rawee (2012)
found in ram. There are other studies showing a significant
RESULTS AND DISCUSSION
increase ( p<0.05) in Hb for lambs (Al-Sabaa, 2008), ewes
(Kamil, 2011) and in fish (Khalid et al., 2012). The benefit
Testis Dimensions and Scrotal Circumference of magnetic water on PCV and Hb may be attributed to
Results in Table 1 show that the length of right and left increase in production of these cells from bone marrow,
testis of treated group age 17-18 month increased signif- circulatory system under effect of hormonal factors (Mbasa
icantly (p<0.05) compared with control, also the width and Poulsen, 1991) or magnetic may water improves the
of the right and left testis of treated group of same age immune system of animal ( Jonsen et al., 2001; Salem et
increased significantly (p<0.05) as compared to control. al., 2006) or may be magnetic water decreases viscosity of
Moreover,Table 1 revealed that scrotal circumference for blood and increase movement of blood in vessels which
the treated group also increases significantly (p<0.05) as caused high movement of Hb (Mile-Wski, 2004).
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Table 1: Effect of magnetic water on testis dimension and scrotal circumference for Holstein bulls born in Iraq (Means±SE)
Parameters

Testis left width (cm)

Testis right width (cm)
Testis left length (cm)

Age 17-18 month

LSD value

Age 29-32 month

LSD value

5.22 ± 0.08

4.20 ± 0.07

0.217 *

6.25 ± 0.34

6.78 ± 0.23

0.845 NS

15.51 ± 0.19

0.769 *

20.06 ± 0.61

2.739 NS

Treatment

Control

5.91 ± 0.13

4.54 ± 0.10

17.07 ± 0.35

Testis right length (cm)

Scrotal circumference (cm)

* (P<0.05); NS: Non-significant

18.35 ± 0.31

35.42 ± 0.34

16.75 ± 0.26

33.94 ± 0.26

0.324 *

0.821 *

0.853 *

Treatment

Control

7.88 ± 0.22

7.21 ± 0.22

21.71 ± 1.16

22.18 ± 1.22

40.87 ± 0.65

21.93 ± 0.86

39.73 ± 0.90

Table 2: Effect of magnetic water on blood parameters for Holstein bulls born in Iraq (Means± SE)
Parameters

RBC (x 10/L)
PCV (%)

HB (g/dl)

WBC (×10/L )

Total protein (g/dl )

Age 17-18 month

LSD value

7.43 ± 0.06

6.57 ± 0.08

0.212 *

10.92 ± 0.13

0.383 *

Treatment

Control

30.18 ± 0.25

28.19 ± 0.35

12.55 ± 0.13

18.62 ± 2.61
6.92 ± 0.14

14.53 ± 1.08
6.80 ± 0.16

0.915 *

5.265 NS

0.458 NS

Age 29-32 month

Treatment

Control

34.74 ± 0.73

32.03 ± 1.03

7.77 ± 0.21

12.47 ± 0.29
9.16 ± 0.35

6.46 ± 0.26

0.646 NS

3.098 NS

2.254 NS

LSD value

6.54 ± 0.24

0.675 *

11.19 ± 0.38

0.999 *

7.05 ± 0.88

6.00 ± 0.52

2.623 *

1.965 *

1.216 NS

* (P<0.05); NS: Non-significan; RBC= Red Blood Cells, PCV = Packed cell volume, HB= Hemoglobin, WBC = White Blood Cells

In addition, the present study show that a significant increase (p<0.05) in RBC (in agreement to Shamsaldin and
Al-Rawee (2012)) could be attributed to magnetic water
causing increased production and transferred large amount
of RBC (Laycock, 2007) and to elaborate blood vessel and
increase in movement of RBC to changes of nutrition
and transferred of oxygen to cells (Kulish, 2004), or may
be magnetic field causes increase in attract iron from the
blood and then connect the blood in large quantities and
thus increase number of RBC and Hb (Rokicki, 2006).
This is consistent with the findings of the (Michael and
Yoshitaka, 2002) who pointed to the possibility of water
treatment magnetically to expel toxins and get rid of the
cells which when compared to the results of the values of

hemoglobin concentration between weeks, presence of a
positive effect of the water treatment was noticed.

in the blood to make it a high potential in the processing
of the body’s cells and tissues of different nutrition appropriate to perform its best of its biological, leading to the
lifting capacity of organs and tissues hematopoietic like
liver, kidney and spleen, to produce blood, which is similar
to the findings of Verheyen (2003) and MTC (2006) also
due to the positive impact of water treatment magnetically increase in metabolic reactions in the tissues (Santwani,
2000). Al- Hassani (2000) and Mustafa (2007) confirmed
that high blood viscosity in chicks that dealt with water processors magnetically due to increased numbers of
RBC in addition to the increase blood vessels compared to
a set of control which had a role in accelerating the process of blood clotting, which could be due to contain small
amounts of thromboplastin. Improvements in the PCV
due to the effect of the magnetic water on thyroid gland by
increasing the activity of the pituitary gland in the liberaMagnetically by maintaining hemoglobin levels compared tion stimulating hormone (Thyrotrophic stimulation horwith the control groups, and this is due to the possibility mone), and this is consistent with Santwani (2000) who
of magnetically treated water to increase the solubility of pointed out that the importance of the magnetic field in
metal salts and nutrients, especially iron, which have been raising hormone which works to increase the production
more willing to penetrate the membrane of cells and blood of RBC and thus increases PCV. A significant impact for
cells, and this is identical to what reached (Skeldon, 1990), magnetic field in the functions of the organism, especially
who pointed out the importance of treated water magnet- components and characteristics of blood (Goodman and
ically to increase and improve the absorption of nutrients, Blank, 2002). Another blood parameter which evaluated
minerals and water in the body, as are gatherings treat- in this is study total protein. Results revealed that total
ed water magnetically smaller, more energetic and able to protein for treatment group did not different significant as
transit easily through the walls of the cells to transport compared with control for both two ages of bulls. Khalisa
nutrients and remove waste, as noted (Salem et al., 2006) and Ali (2012) revealed that drinking magnetic water had
to the high proportion of hemoglobin up to 10% in ex- beneficial effect on some physiological aspects manifested
perimental animals after treatment with magnetic fields. by a significant elevation in total serum proteins of male
As a result of the impact of the treated water magnetically rabbits, but Atteyh ( 2008) show increase in total protein
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of bucks after drinking magnetic water. From the above researchers means that the effect of magnetic water on total
protein of blood may be differed from species to another
and increase significantly in some components of blood
without increase in others such as total protein. Sargolzehi
et al. (2009) claimed that an increase in milk yield of dairy
cattle consuming magnetic water without change in milk
protein.

CONCLUSION
The study conclude that magnetic water increases testis dimensions, scrotal circumferences, RBC and PCV only for
age 17- 18 month, whereas, it has positive effect in Hb and
WBC only for bulls of 29-32 month.

ACKNOWLEDGEMENTS
This study was carried out in the Artificial Insemination
Center, Iraq (AI Center). The authors would like to thank
every member in the AI Center, especially to the Dr. Kamel
Fayath and Mr. Hatham Taha for their unlimited help.

AUTHOR’S CONTRIBUTION
All authors contributed equally in all the efforts for this
article.

CONFLICT OF INTEREST
Authors declare that there is no conflict of interest.

REFERENCES
• Addass PA (2011). Effect of age and body condition score on
sperm production potential among some indigenous bull
cattle in Mubi Adamawa State, Nigeria. Agri. Bio. JN. Am.
2(2): 203-220.
• Adedeji TA, Ojedepo LO, Akeneku O, Farinu GO (2005).
Influence of age and body weight on scrotal length and
circumferences of WAD bucks in Cheered savannah
environment. University of Ado Ekiti, Nigeria Proceeding
of 10th annual conference. Animal Science Association of
Nigeria (ASAN) September. 12-15.
• Ahmad M, Asmat MT, Rehman NU (2005). Relationship of
testicular size and libido to age and season to Sahial bulls.
Pak. Vet. J. 25(2): 67-70.
• Alfonso CM, Mario OR, Reinaldo SP, Enrique AB (2006).
Calidad del semen en toros que consumen agua con
tratamiento. Revista Electrónica de Veterinaria REDVET
7(11): 1695-1705.
• AL-Hassani ZH (2000). Physiology poultry. Library for
printing and publishing. Baghdad.
• Al-Sabeea WS (2008). Effect of magnetic water and vitamin E
in productivity, physiologically and reproductively of traits
of Awassi ewe lambs. M.Sc. Thesis. Veterinary College,
University of Baghdad, Iraq.

July 2015 | Volume 3 | Issue 7 | Page 416

Advances in Animal and Veterinary Sciences

• Atteyh AJ (2008). Effect of magnetic water and vitamin e on
production, physiology and reproduction in local male kids.
M.Sc. Thesis. Veterinary College, University of Baghdad,
Iraq.
• Batmanghelidj F (2005). Diamagnetic water. Is it just water?
Biomagnetizer biophysics institute. Canada.
• Casas E, Lunstra D, Cundiff L, Ford J (2007). Growth and
pubertal development of F1 bulls from Hereford, Angus,
Norwegian Red, Swedish Red and White, Friesian, and
Wagyu sires. J. Anim. Sci. (85): 2904-2909. http://dx.doi.
org/10.2527/jas.2007-0260
• Cho IY (2005). A mechanical engineer at prexel university int.
communication in heat and mass transfer. 32.1 :1-9.
• Coulter GH (1991). Scrotal sicumification – review. Proc.Soc.
Therio. 4:113-116.
• Davis B (2004). Structural water is changing models large
water – molecule cluster may be crucial to cellular processes.
18(21): 14-20.
• Goodman R, Blank M (2002). Insights into electromagnetic
interaction mechanisms. J. Cell Physiol. 192(1): 16-22.
http://dx.doi.org/10.1002/jcp.10098
• Hussen MA (2002). Magnetic water treatment in an attractive
option. (http://www.1st–in–wellness.com)
• Johnson MT, Vanscoy-Cornett A, Vesper DN (2001).
Electromagnetic fields used clinically to improve bone
healing also impact lymphocyte proliferation in vitro.
Biomed. Sci. Instrument. ( 37): 215-220.
• Kamil AM (2011). The effect of magnetically treated water in
the production of milk and some of its components in the
Turkish Awassi ewes and birth weights of offspring. M.Sc.
Thesis. Veterinary College, University of Baghdad, Iraq.
• Khalid A, Rasheed O, Abdulmotalib J, Al-Rudainy, Eman
SK (2012). Effect of magnetized water in blood picture
of common carp Cyprinus carpio infected with Aeromones
hydrophila. Iraq. Vet. Med. 36(2): 75-82.
• Khalisa K, Ali AM (2012). Effect of magnetic water on some
physiological aspects of adult male rabbits. Proceeding of
eleventh Veterinary Scientific Conference. Pp. 120-126.
• Korpan NN, Saradeth T (1995). Clinical effects of continuous
microwave for postoperative septic wound treatment: A
double blind controlled trial. Am. J. Surg. 170(3): 271-276.
http://dx.doi.org/10.1016/S0002-9610(05)80013-3
• Kulish P (2004). Conquering pain advanced healing and well
being. The art of healing with biomagnetism. (mgimage@
magnetizer. net).
• Laycock DC (2007). Pulsed magnetic field therapy and the
physiotherapist. J. Bioelect. Westville Concultants. UK.
• Lebeau J (2001). Diamagnetic therapy. Preview on how to use
magnets. Part J. advanced holistic alternative cancer library
answers research and treatment. (www.cancer.com).
• Mahdi AS (2012). The effect of using magnetically treated water
on some productive and physiological traits of TurkishAwassi rams. M.Sc. Thesis. Veterinary College, University
of Baghdad, Iraq.
• Mbasa SCK, Poulsen JSD (1991). Influence of pregnancy
lactation and environment on hematological profiles in
fanish Landrace dairy goats (caprahircus) of different parity.
Biochem. 100(2): 403-412.
• Michael M, Yoshitaka M (2002). Effect of naturally magnetized
water on increasing mercury excretion post removal of
amalgam fillings and iv-damps treatment .Ohno Inst on
Water and Health Expl for the Profe Prescott, AZ 10(4).
• Milewski S (2004). Efekty stymulacji owiec pulsujacym polem
NE
Academic

US
Publishers

elektromagnetycznym. Rozprawy imonografie UWM.
Olsztyn, 100: 1-69.
• Morgan T (1988). Therapeutic magnetism, yesterday and today
4137 chapman way, Pleasanton.Pp. 9-23.
• MTC (2006). Biological and therapeutic functions of
magnetized water. Magnetic therapy learning center. (www.
magnetictherapyfact.org).
• Mustafa MA (2007). Effective uses of magnetic technique in
treatment of water on physiological and product processing
of chicken in different environmental circumstance. M.Sc.
Thesis. Veterinary College, University of Baghdad, Iraq.
• Perry G, Petterson D (2011). Determining reproductive fertility
in herd bulls. University of Missouri Agricultural publication
G. 1-8.
• Reuter R (2004). Water is the most important nutrient. Nobel
Foundation Agricultural Division. http://www.noble.org/
Ag/livestock/waterimportant
• Rokicki R (2006). Magnetic fields and electro polished metallic
implants. Medical device and diagnostic industry. (www.
devicelink.com).
• Salem A, Abdelmelek H, Ben Salem M, Abidi R, Mohsen
H (2006). Effects of static magnetic field exposure on
hematological and biochemical parameters in rats. Biol.
Tech. J. 49: 889-895. http://dx.doi.org/10.1590/S151689132006000700005
• Santwani MT (2000). The art of magnetic healing water. The
source for alternative medicine and holistic health. www.
indiangyan.com
• Sargolzehi MM, Roken-Abadi MR, Naserian AA (2009).The

July 2015 | Volume 3 | Issue 7 | Page 417

Advances in Animal and Veterinary Sciences

effect of magnetic water on milk and blood components of
lactating saanen goats. Int. J. Nutr. Metabol. 1(2): 20-24.
• Sarder MJU (2005). Scrotal circumfication variation on semen
characteristics of A.I bulls. J. Anim. Vet. Adv. 4(3): 335-340.
• SAS (2010). Statistical Analysis System, User’s Guide. Statistical.
Version 9.1thed. SAS. Inst. Inc. Cary. N.C. USA.
• Shamsaldin KZ, Al-Rawee EA (2012). Effect of magnetic water
on productive efficiency of Awassi sheep. Proceeding of sixth
Veterinary Scientific Conference 26. Pp. 129-135.
• Skeldon P (1990). Green dealing with black magic. Process Eng
London. 71(7):57-60.
• Sosa JM, Senger PL, Reeves JJ (2002). Evaluation of American
Wage sires for scrotal circumference by age and body weight.
J. Anim. Sci. 80: 19–22.
• Stanis AW, Wiesaw S, Andrzej D, Andrzej R (2001). Effect
of pulsed electromagnetic magnetic field (9.4 T) in rats. J.
Magnet. Elect. Resonancelmaging. 12: 122-139.
• Szkatula A, Balanda M, Kopic M (2002). Magnetic of industrial
water silica activation. European physical. J. Appl. Phy. 18:
41-49.
• Verheyen, G (2003). Effect of co-exposure to 50 Hz magnetic
fields and an aneugen on human lymphocytes, determined
by the cytokinesis block micronucleus assay. Bioelectromag.
24: 160-164.
• Yassin H, AL-Dori D (2011). Effect of magnetic water on some
productive characteristics of Awassi ram lambs. 5th Scientific
Conference of College of Agriculture-Tikrit University. Pp.
162-167.

NE
Academic

US
Publishers

