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ABSTRACT

This study is investigated the improving effects of administration of folic acid
to male rabbits, using 16 adult male rabbits divided into two groups the
first(control)group- administered Normal saline while the second
(treatment) group administrated 5mg/kg folic acid for 30 days. As a result,
hematological parameters (RBC. Hb. PCV. and Platelets) and serum protein
and its fractions (albumin, globulin) were greatly improved in the treatment
animal relative to untreated animal (Normal saline). also, reductions in the
lipid profile (T.C, T.G, LDL-C, VLDL-C) and significant elevation in HDL-C were
found in the treatment animal. Morphological examination of testes referred
to a change in testes length, width, and diameter, significantly even
epididymis sperm characteristics indicated increase in individual motility,
and forward movement, decrease in abnormal movement (backward,
vibration, circulation), dead and abnormal sperm percentage significantly in
folic acid-treated group compared with the control group.

INTRODUCTION

Focusing on causes or abnormalities affecting normal
sperm functions is essential. Focusing on causes or
abnormalities affecting normal sperm functions is
necessary. Several circumstances environmentally and
physiologically have been connected with decreased
sperm production and infertility (Gul Baykalir et al,
2016). Vitamin B9 or folic acid deficiency causes general
health problems such as weakness, fatigue, and
premature birth (Campbell, 1996; scientific committee,
2000).

The documented decline in semen quality can outcome
from easily manipulated interactions between genetic
and environmental factors (Kuroki et al., 1999).

Vitamin B9 which also referred to Folic acid identified as
a member of co-factors implicated in Metabolism and
cellular processes of single carbon such as biosynthesizes
of purine, thymidylate, and methionine (Kamel, 2012). It
is a body coenzyme that acts specifically on, exhibits
antioxidant impact, erythropoiesis and Synthesis of DNA
(Stanger, 2002), Metabolism of DNA, amino Acid, (Tolba
etal, 2015), sperm formation (Kamen, 1997), and male
fertility in General (Hussein et al, 2012).

Folate depletion is connected with male fertility
reduction indicators. Reduction of its level in seminal
plasma, for example, it's associated with reduced sperm
quality and elevated disruption human’s sperm DNA
(Wallock et al., 2001, Boxmeer, et al., 2009). An inverse
relation between the total administrated in day of folate
was also observed with production of aneuploid sperm in
humans (Young et al. 2008). For DNA, RNA conversion,
and protein synthesis, folate generally found in
vegetables with green leaf is essential. Since the synthesis
of DNA is a primary part of spermatogenesis (Ciereszko
and Dabrowski, 1995).

It is necessary to have sperm with good movement and
high activity. just active sperm may pass through the
genital tract, and movement is compromised with
metabolism, dietary, and climate variables (Al-Qarawi,
2005). Reproductive efficiency is also impaired by
oxidative stress. (Rui et al., 2017).
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AIMS OF STUDY

Identify the influences of folic acid administration on
hematological, biochemical, morphological examination,
and sperm characteristics in rabbits.

MATERIAL AND METHODS

Sixteen male rabbits of (1000-1250) g weight and 12
months age were used in this experiment placed in metal
cages then after 15 days of acclimatization; they were
separated into two groups. The first one was
administrated Normal saline and the second group, folic
acid (5 mg/kg) orally for the 12 weeks.

Blood collection

Finally, blood samples (10 ml) of each animal were
collected by direct cardiac puncture and divided into two
parts, first one, with anticoagulant (EDTA) for RBC
count, Hb concentration, hematocrit percentage, platelet
count. Second part without anticoagulant left at room
temperature for one hour then serum samples were
separated by centrifugation and stored in Eppendorf
tubes at -20C° for biochemical tests.

Spermatozoa characteristics

Morphology, Motility and Sperm live / dead percentage
and was measured using solution consisted of 1% Eosin
stain and 5 % Nigrosin stain in the 3 % Tri-sodium
citrate di-hydrate as mentioned by (Melissa 2002).
Statistical Analysis

All reported data were analyzed for one direction
ANOVA table and t-test was used to analyze data using
computer bundled software (SPSS) (Statistical Research
Packages) (V19). The findings were described as Mean +
SD with significant P-value at 0.05, while the Sperm
analysis was closely observed and analyzed to determine
some difference between the groups.

RESULTS

Hematological parameters

Animals treatment by folic acid substantially (P<0.05)
improved hemoglobin (Hb), hematocrit percentage
(PCV), RBC, platelet, and WBC count relative to the
untreated animals (Table 1).
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Table 1. Effect of folic acid on some blood parameters (mean * SD)

. RBC Hb PCV PLATELETS WBC
roups *100/mm mg/dl % *103 /mm3 *103 /mm
3
Normal saline 4.28+0.55b 8.89 +0.34b 40.00 +1.41b 202.50 £2.07b 5.73 £0.37b
5mg/kg 5.85+0.34a 11.17 £+0.33a 44.88 +1.48a 242.33 £5.60a 6.96 +0.13 a

*different letters denote significant P<0.05

Folic acid acts as an antioxidant compound which
prevents the damaging effect of free radicals (El-
Barody,2002); also, it prevents the occurrence of
pernicious anemia by increasing the absorption of B12
(Change et al. .1997), besides that the folic acid increasing
cell division (Matte et al,, 1990).

The observed change in hematological parameters
following treatment with folic acid is due to its significant
antioxidant effect on hematopoietic stem cells. and these
cells tend to be especially susceptible in the presence of
unregulated accumulation of ROS. reduction in many
scavenger’'s ROS. caused anemia, which is extreme or
even fatal in certain cases, and hematopoietic tissue
cancer (Kong et al., 2004).

Increasing the PCV percentage and Hb. concentration

showed that folic acid causing increasing in RBC counting
(Matte et al. ,1990). which led to increasing the packed
cell volume percentage and Hb. concentration in treated
groups compared with control. The vitamin was causing
increasing the absorption of ascorbic acid, which
stimulating erythrocytosis (Church and Pound, 1988).
The total WBC count in the adult male rabbit was
significant increase in the treatment group with folic acid
as compared with normal saline; this may be due to the
antioxidant effect of this vitamin, which leads to an
increase in the phagocyte process (El-Barody, 2002).
Folic acid therapy was found to be substantially improved
in certain bio-chemical parameters in terms of serum
protein, albumin, and globulin. (Table 2).

Table 2. Effect of folic acid on serum protein, Albumin, and Globulin. g/dl (mean * SD).

Groups TOTAL PROTEIN ALBUMIN GLOBULIN
Normal saline 5.80 £0.29b 3.40 £0.27b 2.37 £0.16b
5mg/kg 6.30 £0.30a 3.84 ax0.21a 3.30 £0.29a

*different letters denote significant P<0.05

These changes may occur because the folic acid has
stimulated effects on the synthesis of methionine, which
interacted in protein synthesis (Hoffbrand and Jackson,
1993). These findings indicated the beneficial effects of
treatment with antioxidants on protein metabolism,
concerning folic acid's positive effect.

Kamel (2012) confirmed that the administration of folic
acid elevated the total protein and albumin concentration
of rabbit buck’s seminal plasma. Also, it increases the
level of immunoglobins, which leads to improving the
immune capacity (Kolb and Sechawer, 1999) (Grieshop

Table 3. Effect of folic acid on

and Stahly, 2000) and (Suhdoon et al. .2009). and
increases the liver activity, which it represents as the
resource of protein synthesis in blood. While (Komatsu
and Tsukamoto, 1998) mentioned that folic acid elevated
protein level through protection versus breakdown of
proteins.

Table (3) illustrated a significant reduction in
concentrations of total cholesterol (T.C), triglycerides
(T.G.), and LDL and a significant elevation (P<0.05) in
serum HDL concentrations of the treatment group
relative to the control group.

serum lipid profile mg/dl (mean * SD)

Groups T.C T.G LDL-C HDL-C VLDL-C
Normal saline 102.14 +t1.48a | 80.58 x1.57 a 89.65 +1.06 a 65.45+1.85b 16.11 £0.31a
5mg/kg 90.77 £0.73 b 70.75 £5.00 b 75.21£0.88 b 72.13 +2.40a 14.15 £1.00b

*different letters denote significant P<0.05

Folic acid intake effects on serum lipids have been
analyzed in this experiment since it influences tissue
metabolic process and may involve in bio-chemical
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interaction or mechanisms that also evaluate the health
or disease profile of serum lipids (Robert et al, 2002).
Reduction in total cholesterol reported following folic
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acid intake can be due to decline in the level of acetyl CoA
related to reduced fatty acids f3-oxidation, because acetyl
CoA is a crucial component in cholesterol production
(Rang et al, 1995).
Hypocholesterolaemia is advantageous can help to
minimize arteriosclerosis and the occurrence of
hypertension since all diseased cases are linked with
elevated LDL cholesterol (Enas, 1999). LDL-cholesterol
serum content significant decrease is understandable, as
a decline in total cholesterol usually results in a decrease
in LDL-cholesterol concentration, leading to a shift in the
degradation of VLDL-cholesterol, according to existing
LDL. in last step of degradation (Mayes, 1996). Following
folic acid consumption, the decrease of LDL has been
advantageous, several epidemiological trials have
demonstrated that increased LDL-cholesterol levels are
associated with elevation coronary heart disease
incidence. (Nelson and Cox, 2000; Woo et al., 2002).
Increases in HDL-cholesterol, defined as healthy
cholesterol after folic acid administration, could also be
advantageous clinically. This finding was agreement with
the reported finding that an improvement in HDL-
cholesterol is inversely associated with coronary heart

disease (Philip, 1995). The bio-chemical relevance of
HDL-C is that it extracts cellular cholesterol and excreted
it by the (Mayes, 1996). A substantial elevation in
triglycerides (primary store fatty-acids) after 5 mg of
folic acid intake perhaps involve in increased lipolysis.
However, folic acid intake at a 10 mg dosage induced
opposing effects by inhibiting lipolysis, decreasing
plasma homocysteine levels, and eventually reducing
cardiovascular disease (Woo et al., 2002.-2002). Result in
Table (4) showed a substantial improvement (P<0.05) in
morphological results on rabbit testes following folic acid
administration of 5mg / kg. in testes dimensions by
increase in length, width and diameter in compare with
control group. And the result illustrated improve in the
sperm quality after folic intake as significant (P<0.05)
Increased sperm motility, forward movement, and a
considerable decrease in abnormal movements like
backward, vibration, and circulation also substantial
(P<0.05) improved in sperm quality as a decrease in the
dead and deformity sperms percentage in comparison
with animals administrated normal saline was also
seen (Table-5).

Table 4. Effect of folic acid on male rabbit testes dimension. cm (mean * SD)

Groups Length Width Diameter
Normal saline 2.01 +0.11b 0.98 +0.07b 1.03+£0.05b
5mg/kg 2.56 +0.12a 1.31 £0.04a 1.20 £0.06a

*different letters denote significant-P<0.05

Table 5. Effect of folic acid on sperm Motility and viability percentage (mean + SD)

Sperms characteristics %
Groups Individual Forward Backward Vibration | Circulation Dead. Deformity
Motility
Normal saline 71.50 £5.31b 60.83 £8.95b 5.00 £0.59a 3.50+0.87a | 3.00 £0.78a 28.83 +5.41a 8.16 +1.72a
5mg/kg 89.16 +2.63a 85.00 +3.68a 1.32 +0.19b 1.21 +0.30b 1.43 +0.21b 11.83 £3.31b 3.00 £1.26b

*different letters denote significant P<0.05

Kamel (2012) and (Yousef et al.,, 2006) on rabbits, (Tolba
et al, 2015).in Japanese quail males, were documented
this increase in physical semen aspects of bucks
administered with folic acid on rabbit bucks, Audet et al.
(2004) documented a positive connection in this line
littel concentration of folic acid in seminal fluid and the
formation of semen in young pigs. possible change in the
physical features of male semen administrate folic acid,
likely due to folic acid, may be essential for correct
spermatozoa production due to its role in DNA
production (Wallock et al., 2001). And the discovery of a
result agreement with (El-Ratel, 2017) that
demonstrated a substantial improvement in the semen
production and fertilizing potential of rabbit buck
spermatozoa. Following treatment of rabbit bucks with
folic acid in drinking water. However, Landau et al.
(1974) recorded that a 30-day daily treated with of
10mg folic acid had no positive effect on sperm
quantities in normosperm and oligozoosperm males.

(wong et al,2002) showed improvement overall normal
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sperm numbers of (74 percent) after adjustment for an
associated rise in the amount of defective sperm (4
percent) in sub fertility males administrated zinc sulfate
and folic acid daily for proximally 6 months . Generally,
physiological amounts of micronutrients have a greater
influence on assimilation, transportation, metabolic
processes as long as there are unsignificant
abnormalities. He was believed that a much greater
beneficial effect could be obtained if reduce folic acid or
zinc sulfate dosage intake. This is in line with our result
as an increase in the physical properties of the sperm
has been identified.

Ethics

All animal experiments are subjected to established
stander ethics in the Veterinary Medicine College of
Basrah University.

CONCLUSION
According to results illustrated in this study we found
that administration of vitamin 9 or folic acid to rabbits

Vol 11, Issue 9, Sep-Oct 2020




Ghadhban et al. /The Role of Folic Acid on Some Physiological Parameters and Efficiency of Sperm in Male

Rabbits
bucks have improvements effects on hematological 15 Kamel, 1. K. (2012). The effect of dietary organic
aspects and proteins parameters which lead to improve selenium and folic acid supplementation on
immune capacity and decrease in lipid profile and productive and reproductive performance of male
improve in the sperm quality and viability. rabbits under heat stress conditions. Egypt. Poult.
Sci., 32: 43- 62.
REFERENCES 16 Kamen, B. (1997). A review on foliate and antifoliate
pharmacology. Seminars in Oncology, 24:18-39.
1 Al- Qarawi A. A. 2005. Infertility in the dromedary 17. Kolb, E. and Sechawer, ]. (1999). Application of B-

10.

11

14

1006

bull: a review of causes, relations and implications.
Animal Reproduction Science Vol. 87, Issues 1- 2,
p: 73-92

Audet, 1., ].P. Laforest, G.P. Martineau and ].J. Matte
(2004). Effect of vitamin supplements on some
aspects of performance, vitamin status, and semen
quality in boars. ]. Animal Science, 82:626-633.
Boxmeer, ].C, Smit, M, Utomo, E., Romijn, ].C,
Eijkemans, M.J., Lindemans, ].,Laven, ].S.. Macklon,
N.S., Steegers, E.A., Steegers-Theunissen, R.P. (2009).
Low folate in seminal plasma is associated with
increased sperm DNA damage, Fertil. Steril. 92(2009)
548-556.

Campbell, NR. (1996). How save is a folic acid
supplement? Arch. Intern. Med., 156:1638- 1644.
Chang, YO. and Kaiser, JI. (1997). Free and membrane
brand ribosomes in exp. Animal during B12
deficiency. Inter. ]. Vet. Nutr. Res., 42: 482-486. 10.
Church, DC. and Pound, WC. (1988). Basic animal
nutrition and feeding (water soluble vit), 3rd Ed.,
Ch.15, Library of Congress Cataloging in Publication
DATA, John Wiley and Sons. Inc. SF.47:257-259.
Ciereszko A, Dabrowski K.1995 Sperm quality and
ascorbic acid concentration in rainbow trout semen
are affected by dietary vitamin C: an across-season
study. Biol. Reprod. 52(5):982-8

El-Barody, MA. (2002). Effect of folic acid supplement
on some physiological parameters of heat-stressed
lambs. Alex. Agric. Res., 47: 43-49.9.

El-Ratel, L.T., A.E. Abdel-Khalek, M.A. El-Harairy, Sara
F. Fouda and Lamiaa Y. El-Bnawy (2017). Impact of
green tea extract on reproductive performance,
hematology, lipid metabolism and histogenesis of
liver and kidney of rabbit does. Asian ]J. Anim. Vet.
Adv., 12: 51-60.

Enas, E. A. (1999): Cholesterol made easy. The good,
the bad and the ugly. CADI Research, USA. Pg. 1-3.
Grieshop, CM. and Stahly, TS. (2000). Effect of
gestational folic acid supplement on offspring
immune organ development and postnatal immuno-
response. Nutrition, 80: 1562-1565.

Gul Baykalir B., Tatli Seven P., GurS,, Seven 1. (2016).
The effects of propolis on sperm quality,
reproductive organs and testicular antioxidant status
of male rats treated with cyclosporine-A, Anim.
Reprod., Belo Horizonte, v.13, n.2, p.105-111
Hoffbrand, AV. and Jackson, BF. (1993). Correction of
the DNA synthesis defect in vit. B12 deficiency by
tetra hydro folate, Evidence in fever of the methyl
group trap hypothesis as the causes of megatoblastic
anemia in vit. B12 deficiency. Br. ]. Haematol,
83:643-647.

Hussein, H.K, M.H. Elnaggar and N.K. Al-Zahrani
(2012). Antioxidant role of folic acid against
reproductive toxicity of cyhalothrin in male mice.
Global Advanced Research Journal of Environmental
Science and Toxicology, 4: 066-071

18

19

2.

21

22

2

25.

26

27.

30

31

Systematic Reviews in Pharmacy

vitamins in ruminant, 2 Niacin, pantothonic acid,
biotin, folic acid and B12. Praktische, Tierazt.,
80:207-220.

Komatsu, M. Tsukamoto,l.(1998 ) Effect of folic acid
on thymidylate synthase and thymidine kinase in
regenerating rat liver after partial hepatectomy.
Biochimica et Biophysica Acta 1379 P: 289-296.
Kong, Y.I, S. Zhou, AJ. Kihm, A.M. Katein and X. Yu
(2004). Loss of hemoglobin stabilizing protein
impairs  erythropoiesis and exacerbates $-
thalassemia. J. Clin. Invest, 114: 1457-1466.

Kuroki Y, Iwamoto T, Lee JW, Yoshiike M, Nozawa S,
Nishida T, et al. Spermatogenic ability is different
among males in different Y chromosome lineage. |
Hum Genet 1999; 44:289-92.

Landau B, Singer R, Klein T, Segenreich E. Folic acid
levels in blood and seminal plasma of normo- and
oligospermic patients prior and following folic acid
treatment. Experientia 1978; 34:1301-2.

Matte, J].; Girade, C. and Bilodeau, R. (1990). Effect of
intramuscular injection of folic acidon serum foliates
haematological status and growth performance of
growing finishing pigs, Report Nutr. Dev., 30: 103-
109.

Mayes, P. A. (1996): Lipid transport and storage. In:
Harper’s Biochemistry, 24th edition Murray, RK,
Granner, D.K, Mayes, P.A and Rodwell, V.W (eds).
Prentice Hall International, Inc., USA. Pg. 254.

Melissa Rouge (2002): Collection and evaluation of
semen. Reproductive index Glossary.

Nelson, D.L. and Cox, M. M. (2000): Lehninger
Principles of Biochemistry. Macmillian Worth
Publishers, New York. Pg. 804-814.

Philip, D. M. (1995): Clinical Chemistry in diagnosis
and treatment. 6th edition. Arnold Publishers,
Sydney, Auckland. Pg. 82-88.

Rang, A. P, Dale, M. M. and Ritter, J. M. (1995):
Pharmacology. 3rd edition. Churchill Livingstone,
New York. Pg. 409.

Robert, K. M., Daryl, K. G., Peter, A. M. and Victor, W.
R. (2002): Biochemistry and genetic basis of diseases.

In: Harper’s Biochemistry. 25t edition. Pg. 812-817.
Ruij, B. R, F. Y. Shibuya, A. J. Kawaoku, ]. D. Losano, D.
S. Angrimani, A. Dalmazzo, M. Nichi, and R. ]. Pereira.
2017. Impact of induced levels of specific free
radicals and malondialdehyde on chicken semen
quality and fertility. Theriogenology 90:11-19.
Stanger, 0. (2002). Physiology of folic acid in health
and disease. Current Drug Metabolism, 3: 211-223
Suhdoon, AS.; Mohamad, HA. and Sultan, KH. (2009).
The effect of folic acid on some hematological and
biochemical parameters in pregnant ewes and lambs.
Iraq. J. Vet. Med., 2: 299-306.

Tolba, A. A.H., W.Z. Azer, F.A.A. Ibrahim, M.O. Abd-
Elsamee and H. K. Abd El-Atty (2015). Improving the
productive performance of Japanese quail under hot
environmental stress in North Africa. Egypt. Poult.
Sci. 35:41 - 67.

Vol 11, Issue 9, Sep-Oct 2020



Ghadhban et al. /The Role of Folic Acid on Some Physiological Parameters and Efficiency of Sperm in Male

32

1007

Wallock, L.M., Tamura, T., Mayr, C.A, Johnston, K.E,,
Ames, B.N,, Jacob, R.A. (2001).Low seminal plasma
folate concentrations are associated with low sperm
den-sity and count in male smokers and nonsmokers,
Fertil. Steril. 75:252-259.

. Wong. W. Y., Hans M. W. M. Merkus, M.D. Chris M. G.

Thomas, R. Menkveld, G. A. Zielhuis, and Regine,
P.M. (2002). Effects of folic acid and zinc sulfate on
male factor subfertility: a double-blind, randomized,
placebo-controlled trial. FERTILITY AND STERILITY.
Vol. 77,NO. 3,491-498.

Woo, K. S, Chook, P, Chan, L. L. T., Cheung, A. S. A,
Fung, W. H, Qiao, M., Lolin, Y, Thomas, G. N,
Sanderson, ]. E.,, Metreweli, C. and Celermajor, D. S.
(2002): Long- term improvement in homocysteine
levels and arterial endothelial function after 1-year
supplementation. American Journal of Medicine. 535-
539.

Young, S.S., Eskenazi, B., Marchetti, F.M., Block, G.,
Wyrobek, AJ. (2008). The association of folate, zinc
and antioxidant intake with sperm aneuploidy in
healthy non-smoking men, Hum. Reprod. 23 (2008)
1014-1022.

Yousef, I. M., Fatma, M. El-Demerdash, I. K. Kamel
and Fathia, A.M. Elaswad (2006). Ameliorating effect
of folic acid on chromium (VI)-induced changes in
reproductive performance and seminal plasma
biochemistry in male rabbits. Reproductive
Toxicology, 21: 322-328.

Systematic Reviews in Pharmacy

Vol 11, Issue 9, Sep-Oct 2020



