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Abstract

The study was conducted in the Faculty of Pharmacy / Karbala University for the period from 12/2018 to
7/2019. The first group was orally injected with a saline solution with a concentration of 0.9 ml and was
considered as a control group. The second group was injected with sodium fluoride at a concentration of
20 mg / kg body weight (Positive), while the third group was injected with sodium fluoride with the same
previous concentration with vitamin B6 leaves Group G was also injected with sodium fluoride with the
same previous concentration with vitamin B12 at a concentration of 25 pg / kg body weight. In the fifth
group, sodium fluoride and vitamins B6 and B12 were injected with the same concentrations mentioned
above with 1 mg/ kg body weight. Ml of each of the solutions above and for all groups where the duration of
the dosage lasted 21 days and once a day. a significant decrease in the ratio of body weight, red blood cells,
hemoglobin, hematocrit, high density lipoprotein and glutathione peroxidase, whereas white blood cells,
platelets, cholesterol, triglycerides, low density lipoproteins and Malondyaldehyde increased significantly
in the sodium fluoride treatment group with control group.
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Introduction

Vitamins are organic compounds essential for
improving the functioning of the human body including
biotin, folic acid, niacin, pantothenic acid, riboflavin,
thiamine, vitamin A, pyridoxine, copolamine, vitamin
C, vitamin D, vitamin E and vitamin K. The body needs
small amounts and is obtained from a healthy diet 2 .
As for the importance of water-soluble vitamins, vitamin
B6 had a role in the prevention of cardiovascular disease
16 ijmmunological functions and memory diseases 43
and kidney stones. In addition, it may also be useful
in the treatment of gastrointestinal diseases such as
premenstrual syndrome (PMS) 55, side effects of oral
contraceptives, nausea and vomiting during pregnancy
(26:52) " depression and carpal tunnel syndrome. Vitamin
B12 also helps prevent certain diseases, especially
neural tube defects 32, cardiovascular disease 37, cancer
14" depression, Alzheimer’s disease and dementia 12,

Fluorine is a rare natural element and is often
found in the soil and is flammable, calcined, toxic, with

fluorine compounds forming about 0.08% of the earth’s
rocks #2, Fluorides in general are highly toxic to cells
and tissues of the body because they cause calcium
deposition. They also cause high blood pressure,
respiratory failure and general paralysis. They also have
a relationship to cancer. They inhibit the effectiveness
of the enzyme necessary for protein synthesis and DNA
synthesis. Medical research on the effect of fluoride
ion on the human was found to be cancer of the treated
cells. It was also found that mice injected with additional
doses of fluoride ion had liver cancer 2

Material and Methods:

Blood tests

The Automated Cell Counter (Sysmex-800,
Japan) is used to calculate the blood count of different
blood cells.

The sample (tube containing the blood and
anticoagulant) is injected into the designated area of the
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device. The blood parameters of WBC, red blood cell
count (RBC), platelet count (PLT), hematocrit ratio
(HCT), and hemoglobin level (Hb) are estimated by
using a small amount of sample Blood and with high
accuracy and short period of time.

Measure serum cholesterol level:
According to what he described 7

Measuring the concentration of high-density
lipoprotein cholesterol (HDL-c):

It was measured according to what he described 1.

Measuring the concentration of low-density
lipoprotein cholesterol LDL-c.

Its concentration is calculated according to the

following equation 18

Concentration of LDL = total cholesterol -
(triglyceride / 5 + HDL concentration).

Assay of Glutathione Peroxidase (GPx) Activity:
39

Measuring the concentration of malondyaldehyde
(MDA) in the serum.

According to what he described !
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Result and Dissection

Change blood standards

The results of Table (1-1) showed a significant
decrease (P <0.05) in the number of red blood cells
(RBCs) of G2 and G3 compared with the control group
G1 and the other groups G4 and G5., G4, G5 when
compared with G2.

In terms of hemoglobin Hb, there was a significant
decrease (P <0.05) in G2 and G3 compared to control
group G1. When comparing groups G3, G4 and G5
among them except control group G1 with G2, <0.05)
for hemoglobin.

In terms of hematocrit HCT, P <0.05 was also
observed in G2 and G3 compared with G1. When
comparing G3, G4, G5 with G1, G2 with significant G
(P) <0.05) for the hematocrit ratio.

The results of the white blood cell count (WBC)
differed with the previous results. A significant increase
was observed (P <0.05) in groups G2, G3, G4 but did
not reach the level of significance in group G5. When
comparing totals except G1 with G2, Moral decline (P
<0.05).

The number of platelet plaques was significantly
higher (P <0.05)

Table (1) Shows different blood standards in different treatments

Study Groups Standard Error = Mean
PLT WBC HCT HGB RBC

control 24.95+292.20 0.80+£9.82 0.70+36.66 0.30£14.02 0.21+6.37

NaF 46.67+734.80 0.37+14.14 0.88+27.98 0.21+9.70 0.264+2.98
ab ab a ab ab

itamin NaF+B6

vitamin Na 49.67+453.20 0.58+12.74 13543132 0.47+11.96 0.2045.33
Bce abc abc abc be

itamin NaF+B12

vitamin fa 28.35+307.80 0.43+11.96 1.05£34.16 0.44+13.36 0.22+6.23
B ab b b b

vitamin

NaF+B6+B12 20.78+302.40 0.51£10.88 1.68+£37.24 0.82+14.72 0.34+6.34
Be be be be be

LSD 106.014 1.651 3.488 1.463 0.746

a significant difference between the treated groups with control below the probability level of 0.05

b, ¢ significant difference between the treated groups below the probability level of 0.05
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The results of the present study showed a significant
decrease in the number of red blood cells and the
proportion of hemoglobin and hematocrit (which is the
proportion of the volume of red blood cells packed to the
full volume of blood) while increased the proportion of
white blood cells and platelets. Reduced numbers of red
blood cells, hemoglobin and packed red blood cells may
be due to deficiencies in hematopoietic factors (iron, folic
acid, folate B9 and vitamin B12), which are essential
factors for normal blood formation and crucial for the
manufacture of DNA. In the cellular divide, a deficiency
of vitamin B12 and folic acid will cause dysfunction in
the process of cell multiplication, especially in the red
blood cell manufacturing system, leading to anemia (17, 40).

The results of the microscopic examination of
the tissue sections of the liver, kidneys and rats treated
with sodium fluoride have enhanced the morphological
growth of white blood cells and platelets, which can
explain why this was reported ** when exposure to high
concentrations of substances and compounds increases
the number of pellets The white blood of lymphocytes
increases due to the immune system’s sense of fluorine
ion as a defense against inflammatory processes in the
liver, kidneys, spleen and bone marrow.

Our current findings agree with many previous
studies that the interaction of toxic substances (sodium
fluoride) with red blood cells may affect their ability to
carry Hb and thus reduce its content. 25 reported a slight
increase in WBC values, while our results did not agree

t29

with wha observed a decrease in white blood cell

count.

B6, B12, G3, G4 and G5 were treated to modify
the levels of blood parameters studied by having an
important role in the formation of red blood cells 5
and in the synthesis of hemoglobin, which is important
for red blood cells to transport oxygen and therefore
increase the proportion of hematopoietic as the amount
of percentage volume (%) of red blood cells in the blood.

Vitamin B6 deficiency has an important role to play
in the weakness of the immune system and resistance to
inflammation, as it reduces the body’s ability to secrete
white blood cells responsible for regulating the functions
of the immune system.

Change in the values of cholesterol, triglycerides,
high-density lipoproteins and low-density lipoproteins

Table (1-2) showed elevated cholesterol. In the G2
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group was significantly higher (P <0.05) than the control
group G1, while the rest of the groups were between
high and low, not reaching the moral level.

When comparing the G3, G4, and G5 groups
with the G2 poisoning group, they observed a significant
decrease (P <0.05).

TG triglycerides in G2 were significantly higher
(P <0.05) and G3, G4, and G4 were higher than G1, but
did not reach the moral level.

When comparing the results in the same groups
with the G2 poisoning group, a significant decrease was
observed (P <0.05).

The low HDL ratio was also significantly decreased
(P <0.05) in the G2 poisoning group for the control
group. The other G3, G4 and G5 groups were also high
but slightly higher than the G1.

When comparing the results of the same groups with
the G2 poisoning group, the increase was significantly
higher (P <0.05).

There was also a significant increase in LDL (P
<0.05) in the G2 poisoning group from the G1 control
group. It was also observed that the results of the other
values were slightly higher, not reaching the moral level.

When comparing the results of these groups G3,
G4, G5 with the G2 poisoning group, the results were
significantly lower (P <0.05).

The results of the present study showed a significant
increase in the concentration of cholesterol, triglycerides
and LDL with a significant decrease in HDL level in
males of adult rats treated with sodium fluoride at a
concentration of 20 mg / kg compared to G1 control
group. In his study of the blood and tissue effects of
sodium fluoride in local rabbits.

The results of the present study differed with the
results of the study of 3 with low blood cholesterol level
in pigs treated with sodium fluoride at a concentration of
150 mg / kg body weight.

While the treatment groups G3, G4, G5, sodium
fluoride, vitamin B6 and B12 were separated once and
again, they led to a marked improvement in the values
of cholesterol and triglycerides. If LDL levels are high,
they are deposited on the walls of the blood vessels,
leading to narrowing and reducing their elasticity,
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which leads to blockage. As a result, there is a problem
in blood flow, which is called atherosclerosis. When
it occurs in the arteries that feed the heart, it increases
the risk of heart attack. It is worth mentioning here that
HDL helps to prevent the deposition of LDL cholesterol
on the walls of the blood vessels and take it out of the
circulatory system as vitamin B12 contributes to the
reduction of cardiovascular disease and levels Low-
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density lipoprotein, high blood pressure, low levels of
high-density lipoprotein, obesity and diabetes 33.

The role of both vitamin B6 and B12 as antioxidants
and in the repair of hepatic tissue cells will thus rid the
body of excess cholesterol. Its role in liver cell repair
leads to the liver’s return to its normal state, secretion
and regulation of the levels of important lipoproteins
necessary for blood plasma © 49),

Table (2) Shows different levels of lipid profile in different treatments

Standard Error + Mean
Study Groups
LDL HDL TG | Cho
5.74+102.99 1.82+33.66 1.03+46.13 6.26+145.87
control
a a a a
6.18+182.97 1.63+£18.92 3.40+69.17 8.04+177.71
NaF
ab ab ab ab
6.37+108.32 2.26+28.80 4.22+55.58 5.05+128.36
vitamin NaF+B6
b b ab ab
6.50+104.01 3.15+30.22 2.48+52.89 5.52+144.81
vitamin NaF+B12
b b b be
6.38+107.92 2.33+£29.10 4.544+49.29 5.32+146.88
vitamin NaF+B6+B12
b b b bc
LSD 1.651 3.488 1.463 0.746

a significant difference between the treated groups with control below the probability level of 0.05.

b, c significant difference between the treated
groups below the probability level of 0.05.

Change in the values of Glutathione Peroxidase
GPX and Malondyaldehyde.

The decrease in the ratio of Glutathione peroxidase
decreased significantly (P <0.05) in the G2 group
compared with G1 control group, as well as in the other
groups G3, G4, G5 but the decrease did not reach the
moral level.

When comparing the results of these groups with
the G2 poisoning group, it was significantly higher (P
<0.05), approaching the G1 control group.

Figure (1) Shows different levels of Glutathione
peroxidase in different treatments.

a significant difference between the treated groups
with control below the probability level of 0.05.

b, c significant difference between the treated groups
below the probability level of 0.05.

(P <0.05) in G2 and P <0.05 in G3 and G4 were
also significantly higher in the G5 group but decreased
to Moral comparison with G1 control group.
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When compared with G2, the G3, G4 and G5
groups were all significantly reduced (P <0.05).

Figure(2) Shows different levels of
Malondyaldehyde in different treatments.

a significant difference between the treated
groups with control below the probability level of
0.05.

b, c significant difference between the treated
groups below the probability level of 0.05.

Conclusion

The results showed a significant decrease in the
ratio of body weight, red blood cells, hemoglobin,
hematocrit, high density lipoprotein and glutathione
peroxidase, whereas white blood cells, platelets,
cholesterol, triglycerides, low density lipoproteins and
Malondyaldehyde increased significantly in the sodium
fluoride treatment group with control group.

Financial Disclosure: There is no financial

disclosure.
Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols
were approved under the College of Education for Girls
University of Kufa, Iraq and all experiments were carried
out in accordance with approved guidelines.

References

1. Abdel-Wahab WM.  Protective  effect of
thymoquinone  on  sodium fluoride-induced
hepatotoxicity and oxidative stress in rats. The
Journal of Basic & Applied Zoology, 2013;66(5):
263-270.

2. American Heart Association Nutrition Committee,
Lichtenstein AH, Appel LJ, Brands M, Carnethon M,
Daniels S, et al. Diet and lifestyle recommendations
revision 2006: a scientific statement from the
American Heart Association Nutrition Committee.
Circulation 2006;114:82-96.

3. Basha MP, Sujitha N. Chronic fluoride toxicity
and myocardial damage: antioxidant offered
protection in second generation rats. Toxicology
international, 2011;18(2): 99.

4. Bender DA. In Encyclopedia of Human Nutrition
(Third Edition). Caballero, B., Ed.; Academic
Press: Waltham, 2013; 340-350.

5.

10.

11.

12.

13.

14.

15.

16.

1087

Bialostosky K, Wright JD, Kennedy-Stephenson
J, McDowell M, Johnson CL. Dietary intake of
macronutrients, micronutrients and other dietary
constituents: United States 1988-94. Vital Heath
Stat 11 2002;(245):1-158.

Bilski P , Li MY , Ehrenshaft M , Daub ME ,
Chignell CF. Vitamin B6 (pyridoxine) and its
derivatives are efficient singlet oxygen quenchers
and potential fungal antioxidants. Photochem.
Photobiol. 2000;71:129-134.

Bjorkbacka H, Kunjathoor VV. Reduced
atherosclerosis in MyD88-null mice links elevated
serum cholesterol levels to activation of innate
immunity signaling pathways. Nature medicine,
2004;10(4):416.

Brosnan JT, Jacobs RL. Methylation demand: a
key determinant of homocysteine metabolism.
Acta Biochim Pol. 2004; 51: 405-413.

Carmel R. Current concepts in cobalamin
deficiency. Annu Rev Med. 2000;51: 357-375.
Chinoy N, Patel TN. Effects of sodium

fluoride and aluminium chloride on ovary and
uterus of mice and their reversal by some
antidotes. Fluoride, 2001;34(1):9-20.

Chinoy N, Sharma A. Amelioration of fluoride
toxicity by vitamins E and D in reproductive
functions of male mice. Fluoride, 1998;31(4):203-
216.

CLARKE R , Smith AD , Jobst KA; Folate,
Vitamin B12, and Serum Total Homocysteine
Levels in k. 1998.

Dakshinamurti S , Dakshinamurti K . Vitamin B
6. In: Zempleni J, Ruker RB, McCormick DB
and Suttie JW (Eds.), Handbook of Vitamins, 4 th
ed., CRC Press, Boca Raton, FL, 2007;10.

DONALDSON, MS. Nutrition and Cancer: A
Review of the Evidence for an Anti-Cancer Diet.
Nutr. J., 2004; 3:19.

Ehrenshaft M, Bilski P, Li M ,Chignell C, Daub
ME. A highly conserved sequence is a novel gene
involved in de novo vitamin B6 biosynthe-sis. Proc.
Natl. Acad. Sci. U.S.A. 1999; 96:9374 —9378.

FAKHRZADEH H, Ghotbi S, Pourebrahim R,
Nouri M, Heshmat R ,Bandarian F, Shafaee A
, Larijani B. Total Plasma Homocysteine, Folate,
and Vitamin B12 Status in Healthy Iranian Adults:
the Tehran Homocysteine Survey (2003-2004)/A
Cross—Sectional Population Based Study. BMC



1088

17.

18.

19.

20.

21.

Indian Journal of Forensic Medicine & Toxicology, January-March 2020, Vol. 14, No. 1

Public Health, 2006;6: 29.

Fenech M. The role of folic acid and vitamin
B12 in genomic stability of human cells. Mutat
Res. 2001 ;475:57-67.

Friedewald WT , Levy RI, Fredrickson DS.
Estimation of the concentration of low-density
lipoprotein cholesterol in plasma, without use of
the preparative ultracentrifuge. Clinical chemistry,
1972;18(6): 499-502.

Garcia-Minguillan CJ , Fernandez-Ballart JD
Ceruelo S, Rios L, Bueno O , Berrocal-Zaragoza
MI , Molloy AM , Ueland PM, Meyer K , Murphy
MM. Riboflavin status modifies the effects of
methylenetetrahydrofolate reductase (MTHFR)
and methionine synthase reductase (MTRR)
polymorphisms on homocysteine. Genes Nutr.
2014;9:1-11. doi: 10.1007/s12263-014-0435-1.

Guo X, Sun G, Sun Y. Oxidative stress from
fluoride- induced hepatotoxicity in rats . Fluoride
,2003;36 (1): 25-29.

Guttormsen AB, Schneede J, Ueland PM, Refsum
H. Kinetics of total plasma homocysteine in
subjects with hyperhomocysteinemia due to folate
or cobalamin deficiency. Am J Clin Nutr. 1996; 63:
194-202.

22.

23.

24.

25.

26.

27.

HIGDON J. An Evidence-Based Approach to
Dietary Phytochemicals. Health Benefits and Intake
Recommendations. New York : Thieme Medical
Publishers. 2003.

HJMohammad, “Spectrophotometric determination
of aluminum and fluoride”, M.Sc. Thesis, Mosul
University, 1981: 66.

Hunaiti A, Al-Mustafa A . Correlation between
Serum B12 Levels and Lipid Peroxidation in
B12 Deficiency Patients. J] Hum Nutr Food Sci
2016;4(5): 1100.

Ito S, Negishi M, Mochizuki-Oda N, Yokohama
H, Hayaishi O. Sodium fluoride mimics the
effect of prostaglandin E2 on catecholamine
release from bovine adrenal chromaffin cells. J
Neurochem. 1991;56(1):44-51.

JEWELL D, Young G. Interventions for Nausea
and Vomiting in Early Pregnancy. Cochrane
Database Syst. Rev., 2002 ;(1):CD000145.

Kannan K, Jain SK. Effect of vitamin B6 on oxygen
radicals, mitochondrial membrane potential,
and lipid peroxidation in H202- treated U937
monocytes. Free Radic. Biol. Med. 2004;36:423—
428.



