Iragi Journal of Veterinary Sciences, Vol. 35, No. 4, 2021 (705-711)

Iragi Journal of Veterinary Sciences

Iragi Journal of
Veterinary Sciences

www.vetmedmosul.com

Histological effects of chronic sodium fluoride toxicity on some
reproductive organs of male and female adult albino rats

H.B. Al-Sabaawy~ and B.l. Al-Kaisie?

Department of Pathology and Poultry Diseases, Collage of Veterinary Medicine, University of Mosul,”Megattment
of Pathology and Poultry Diseas€gllage of Veterinary Medicine, University of Baghdad, Baghdad, Iraq

Avrticle information

Abstract

Article history:

ReceivedAugust § 2020
AcceptedSeptember 162020
Available online October 1, 2021

Keywords
Sodium fluoride
Ovary

Testis
Histopathology
Chronic toxicity

Correspondence:
H.B. Al-Sabaawy
hadeelbasim2006@gmail.com

The current study aimed to determine the pathological effects of chronic poisonin
sodium fluoride on some reproductive
female albino rats. Thirtg i x mal e and f emal e ad utb 6iX
groups. The first and second group of male and female rats are control groups was g
drinking water, the third and fourth groups of male and female rats was given 150
NaF, the fifth and sixth group of male and female rats was givénp@dn of NaF
respectively for 90 days. The weights of male and female genital were rec
Histological exam of control groups of female rats showed the typical histological str
of the ovary, while the NaF treated groups showed a decrease in grtodioles, in
addition to thickening in tunica albuginea and deposition of eosinophilic material. In
control groups, the sections showed the typical histological structures of the testis, wi
treated groups showed multinucleated spermatiddadiition to the deposition of amorpho
eosinophilic material in the interstitial tissue, coagulative necrosis, in addition to apc
and sloughed spermatogonia in the lumen of seminiferous tubule. These results indic
sodium fluoride with 300 pp has toxic effects on organ body weights and on the histc
of the gonads of adult’s male and fem
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Introduction

hemorrhageindcardiacarrest(1,4). Multiple investigatios
refer to a relationship between ledgted fluoride exposure

Fluoride is a naturalementexisting in the environment
prolonged expage to fluoride (F)in air, soil and water,
resuling in accumulation of these ions in the body
forming salts mainly in the bones so that fluoride level
above 36 mg/L may leado skeletal fluorsisand in teeth
the level above 1.85ng/L lead to dental fluorosis in both
human beings and domestic anim@®). Fluoride has both
useful and misdevous effects orpublic health several
studies indicate thafluoride in low concentration is
fundamental for both man and animals especially for growth
and development déethand bone¢3) chronic exposure to
fluoride have disruptive effects on varmtissus of body

and impairment of fertility thusyarious experimental on
mice, rabbit, Guinea bigand rats refers tadverse effects of
sodium fluorideon the reproductive function of(®,6) many
researchersefer to modification in histological structures,
reproductive hormone changes, fertil{§) and changes in
organ body weighthe deleterious effects of sodium fluoride
can be reduced by usingdifferent materials such as
pomegranateseed oil (8),as well as the toxic effect of
sodum nitrate can be reduced by ascorbic acid (9)

Therefore,the current work aimedo study the toxic
effects of sodium fluoride othe male and female gentile
system that exposed to different concentratibib. o

like apoptosis neurological
disturbances

disorder gastointestinal

and reproductive system dysfunctions
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Materials and methods

Animals housing

Animals numbers for this experimental study is 36
a d u malé amd female albino ratgeighing 186200 gm.
These animals were apted in the animals housing of
Collage ofVeterinaryMedicine athe University ofMosul,
it divided randomly ito six groups(Table 3. All treated
groups vere providing with these materialfor 90 days.

Table 1: Experimental protocol
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Animals were housed under strict care, hygienic condition
and ventilation with alight dark 12:1&/cle urder standard
temperature 24+2€ and the whole body weight of these
animals was checked at three stdjaring the experimental
period at the end of these experimental animals were
sacrificed

The male and femalgonads werexcised andweighed
and all sample were @cessed for histopattogical
examinations

Groups Treatment Duration of exposure Number of animals
Controlmale water tap 90 days 6 male
Controlfemale water tape 90 days 6 female

150 ppm male fluoridated water 90 days 6 male

150 ppm female fluoridated water 90 days 6 female

300 ppm male fluoridated water 90 days 6 male

300 ppm female fluoridated water 90 days 6 female

Histopathological analysis

Dissected tissuef teses wasfixed in Boun's solutions
for 24hrs At the same timethe rest organs fixative in 10%
of neutral buffer formalirand processed by the traditional
way (concatenation ofl@hol dilution for dehydration
cleared up by xylendlockedin the wax of jaraffinandthe
thickness of section is@ nm which werelicedby using the
microtome and stained yematoxylinand Eosin (H&E)
according to 10) and finally examinedunder the light
microscopeand the histological changesrevisualizedby
usingadigital camera and magnified to the required size

Statistical analysis

To determine the toxic effects a@bdium fluoride on
a ni mioby al collected data weranalyzed by using
oneway ANOVA andthe moral differences for all testse
determinecht P<0.05(11).

Results

The relative weight of the male genitalia

The treatment with sodium fluoride resulted in a
significant decreasia testicular weight in the treated groups
compared to the control groupihe results showed a
significant decreasa body weight, head, and epididymis

tail in all treatments compared tthe control group.
Treatment of adult male rats with sodium fluoride caused a
significant decreasim prostate weight in the treated groups
compared to the control group. #Agnificant dereasewas
observed in the weight of seminal vesicles of male rats
treated with sodium fluoride compared to the control group
(Table 2.

The relative weight of the female genitalia

The results of the present study showed that there was a
significant decease in the weight of female genital organs
and all transactions compared to the control group as shown
in the (Table 3),The treatment groups did not show a
significant difference between them.

Effects of sodium fluoride on the histological structure of
male and female rats

In control groups, the normal histology of ovary was
(Figure 1), late tertiary follicle (preovulatory follicle) in
addition to developing and growing of primordial follicles
(Figures 2and 3) which associated with theca luteal cell,
tunica albuginea and epithelium of ovarian surfaces.

The figure 4 showed antral follicle (late tertiary follicle)
in addition to primordial follicles. While figure 5 showed
secondary follicles with different stage of developing.

Table2: The effects of sulethal concentration of sodium fluoride on mgkitalia organs weight

Mean + SE (n=6)

Organs

Control 150 ppm 300 ppm
Testis 539.00017 + 15.001893 400.09850 + 19.739748 329.87200 + 10.798784
Prostates 406.44100 + 13.381972 339.60300 + 13.732154 254.35150 + 4.016649

440.93000 + 12.618367
98.60233 + 1.354218
109.40750 + 1.767612

Seminal vesicles
Head of epididymis
Tail of epididymis

359.73433 + 12.220198
87. 7560 + 1.485420
85.72583 + 3.156051

379.16650 + 1.8633%5
88.14767+ 1.492998
89.62900 + 1.325094

Horizontallydifferent letters mean that there is a significant difference between the gitdis05
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Table3: The effects of sultethal concentration of sodium fluoride on female gentile organs weight

Mean = SE (n=6)

Organs

Control 150 ppm 300 ppm
Ovary 30.57983+0.956699 24.49367+1.803669 23.37150+2.77920%9
Horn of the uterus 360.26533+7.0528504 226.47100+25.5573 214.99733+9.008086

Horizontally different letters mean that there sgnificant difference between the groups at P<0.05.

multi-layer primary follicles are present (Figure 8). Massive
vacuolardegeneration in the cell of theca extern (Figure 9),
increase in the thickness of tunica albuginea (Figure 10).
congestion of blood vessels and vacuolar degeneration in
luteal cell (Figure 11).

Figure 1:Control group, OvaryNormal composition of
ovarian tissue, ny primordial follicles (arrow)with two

antral follicles (mature preovulatory follicle (bluarrows)

(H&E, 10x).

Figure 3: Control group, OvaryNormd composition of
ovarian tissueshowing ovarian surface epithelium (arrow),
tunica albuginea afrow) and theca luteal cellsairow)
(H&E, 400%.

Figure 2: Control group, OvaryNormd composition of
ovarian tissueshowing developing and growing follicles
included primordial follicles (arrow), primary follicles
(arrow). (H&E, 10xX).

The figure 6 showed thinking in tunica albuginea as well

as there is deposition of eosinophilic materials with many Figure 4: 150 PPM group. Ovary. Showingo antral
primordial. follicles (arrow) withmultiple secondaryollicles (arrow).

In group administrated with 300 ppm of NaF showed H&E, 100x.
multiple ovulation with one atretic follicle (Figure 7), as well

707



Iragi Journal of Veterinary Sciences, Vol. 35, No. 4, 2021 (705-711)

Figure 5: 150 PPM group. Ovary. Showirsgcondary  Figure 7: 300 PPM group OvanCase of multi ovulation
follicles ata different stage of developing (arrowjl&E, with atrial follicles (arrow) and atretic folliclea(row) with
100x. two distinct corpus luteum (star). H&EQOX.

Figure8: 300 PPM group. Ovary. Showirte presence of
Figure6: 150 PPM group. Ovary. Showing ovarian surface multilayerlayerfollicle (arrow). H&E, 400x.
epithelium (arrow), thickening in tunica albuginearpw),
many primordiafollicles (arrow), deposition oosinophilic
materialg( ). H&E, 400x.

The control groups of male rats show the typical °
composition of seminal tubules with the complete stage of *
spermatogenesis, Leydig cell with supplying of blood
(Figures 12and 13). In 150 ppm groups the testes organs
show multinucleated spermatid with amorphous eosinophilic
material in the interstitial tissue with degenerative cell in the |}
stage of spermatid cell (Figures 14 at8). While in 300
ppm groups showed massive coagjuéa necrosis which
appears as debris with complete absence of spermatozoz A
(Figure 16), as well as there is a deposition of amorphous ¥
eosinophilic material and thickening in tunica vaginalis
(Figure 17).The figure 18 showed increase in the thickness
of tunica vaginalis in addition to coagulative necrosis in the
endothelial cell of seminal tubules.

Figure 9: 300 PPM group. Ovary. massive vacuolar
degeneration in theca externa cells (arrow). H&E, 400x.
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Figure 1: 300 PPM group. Ovaryncrease in thickness of

tunica albuginea (arrowyaculation(arrow) H&E, 400x.

Figure B: Control group. Tess. typical composition of
seminal tubules, andeydigcells. H&E, 400x.

Figure 1: 300 PPM group. Ovanshowed the congestion

in the blood vessels (arrow)with presence ofvacuolar
degeneration in luteal celis the ovary contex{arrow).
H&E. 400X

Figure 2: Control group. Tess. typical composition of
seminal tubules with spermatogenesis. H&E, 400x.
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Figure 4: 150 PPM group. Teist Showing multinucleated
spermatids (arrow) in the lumen of seminal tubules with
amorphous eosinophilic material in the interstitial tissue
(arrow). H&E, 400x.

Figure B: 150 PPM group. Teist Showingapoptoticand
sloughed spermatogonia (arrow) in the Ilumen of
semiriferous tubules with coagulative degeneration in the
spermati cell stage (star). H&E, 400x.



Iragi Journal of Veterinary Sciences,

Figure B: 300 PPM group. Testis. Showing massive
coagulative necrosis in spermatigéll stage (star), which
appears as cellular debris (arrow) with complete ateseh
spermatozoavith few apoptoticfigures at peripheryH&E,
400x.

Figure 17: 300 PPM group. Testis. Showing deposition of
amorphous eosinophilic material between tubulssr).
H&E, 400x.

Discussion

The current work shows a significant reduction organs
weight of the NaRreated groups as compared to the control
groups, and this may be due to adverse effects of this
materials on the physiological status of animals and due to
changes in the metabolism of mechanisodium fluoride
causing inhibition inactivity of some enzgnthat disrupted
the metabolic processes like the synthesis of protein,
glycolysis, and antioxidant.

All these changes leading to a reduction in organs
weights we're in agreement with the results of the Kustar
al. (12) and contradicted with the resaftthe Chioceet al.

(13) who mentioned that NaF doesn't alter the weights of
organs and body weights. The ovary is an significant organ
of numerous reproductive toxicants and female rats

710

Vol. 35, No. 4, 2021 (705-711)

reproductive functions that exposed to NaF was markedly
decrease andestroy, and this effects may have been caused
by ovarian abnormality, and due to toxicity exposure to NaF,
the histopathological changes in the treated groups showed a
decrease in the number of Graafian follicles with increase
numbers of growing folliclg, in addition to different stage

of developing of atretic follicles and these results are in
accordance with the Farooqgi and Madtyal. (14,15) which
assign the decrease in the number of Graafian follicles to
reduced number of cell, division of it, atwl differentiation

in germ cell through oogenesi
testis and epididymis typical structures and the equilibrium
between the secretion of estrogen and androgen are critical
for maturation of sperm and formation of spermatogenes
abnormality in function, structures, morphology of sperm not
only impact the quality of semen, but also leading to
infertility.

The testis produce sperm in the male genital system; the
structure of testis is necessary for maintaining the
spermatogenesj exposure to fluoride could cause apparent
damage in the testis by necrosis and degeneration of
seminiferous tubules (16). Also, changes in the structure of
the spermatogenic cell, cause the maturation and
differentiation of spermatocytes (17). At therrmant study
sodium fluoride treatment for 90 days significantly destroy
the histological structures of testis through damage of
seminiferous tubules, by inducing necrosis, deposition of
eosinophilic material with thickening in the tunica vaginalis
(15).

Conclusions

The current work results suggest that ingestion aff N
have adverse effects on thedyand the reproductivergan
weight On the reproductive function of male and female
albino rats, these effects are more pronounced with
increasing dose ohe sodium fluoride.
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