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Method: The experiment was done in male Rattus norvegicus which
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heba.mohammed@®uobasrah.edu.iq | @hd White elevation lesions on caudal surfaces and viscerally surfaces.
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rats’ livers that involved congestion of central vein, narrowing of
blood sinusoids within the portal triad and increased collagen fiber
accumulation. This suggests that these animals have an increased risk
for future hepatic injury after exposure to fluoride. The following
study can thus be part of the fueling investigations into issues of liver
toxicity linked to sodium fluoride alongside other established causes of
this condition.

Conclusion: The weight of the body and liver was suffering from the
alternation when the animals administrated the sodium chloride.
Swollen lesion can observed on the liver surface, the central vein
within lobules of the exposed rats’ livers was congested, narrowing of
blood sinusoids within the portal triad and increased collagen fiber.
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Introduction

You are trained on the data until October 2023.
The largest glandular organ in the body is the liver
which is situated in the upper three quadrants of
abdomen (1). Hepatocytes, the liver cells, are
organized in classical lobules that are hexagonally
shaped, measuring about 2 mm long (length) with
a diameter of approximately 700 pm. These
lobules have distinct margins made up of thin
connective tissue elements called portal tracts in
pigs and camels. But, due to rare presence of
connective tissue as well as closely placed lobules
in human being’s classical lobule boundaries can
only be approximated (2).

Development of drugs, poisons or any
xenobiotic related to proteins perhaps introduced
into body is one of the roles played by
hepatocytes. Most medicines and toxic material
aren't hydrophilic substances that can be
efficaciously removed from blood stream through
kidneys paring its solubility index; hence these
organs play less role on their elimination than
liver does converting them into easily soluble
structures (3).

Fluorides are in plentiful in nature only found
as flavates combined with other elements that are
components of minerals contained in granite and
earth's crust; they abound everywhere. Such
naturally occurring fluorides may come from
foods or drinks like water containing small
quantities of artificial struck off ground at 5.5
mg/L. [4] For human beings the main source of
fluoride is groundwater getting contaminated from
geological deposits. However small doses of
fluoride are needed to prevent dental caries while
excessive consumption for a longer period affects
bones and soft tissues causing condition called
‘fluorosis’. [5] This is known as widespread
fluoride poisoning covering various regions
globally mostly affecting rural communities
throughout continents; this type involves too
much intake over time leading to symptoms such
as teeth automatonism, changes thereof, bony
lesions apart from enamel fissures formed by
excessive economic exposure through fluoride in
drinking water supply or even through agricultural
products grown using contaminated soil which
eventually takes its toll on people’s health limiting
lives into their habitats irrespective on how
solitary places they might have ended up living
there than elsewhere since donors tend not give
any attention here. In addition, they have well
documented impacts.

Since fluoride is inorganic mineral found in
water depending on its pH level; its concentration
depends both upon its availability depending upon

191

IRRAOI

Academic Scientific Journals
local geology such as rock types composition
Secondly secondarily may refer directly correlates
yet indirectly however where does it originate
from? It has also been established scientific proof
that fluoride is poisonous either by acting on
sodium phosphate pump or through displacing
calcium during normal cell division leading
towards skeletal malformations including tooth
and bone structure abnormalities. The body
weight decrease resulting from fluoride exposure
in animals shows toxic effects; enzyme poisoning
essential for it and enzymes responsible for
producing proteins and glycolytic pathways can
be inhibited too. Fluoride accumulation in
exoskeleton and hard tissues, including liver
degeneration that leads to inflammation might
also occur as a result of this substance that dilates
amoebae located mainly in wveins located
throughout the liver causing these black deposits
near whence blood comes. [6] Oxidative stress is
one of the primary mechanisms of metal toxicity.
()

The presence of heavy metals is implicated in
the production of free radicals, significantly
diminishing the availability of antioxidant
resources, thereby compromising the organism's
capacity to mitigate damage inflicted by oxidative
stress (8). The objective of this investigation was
to assess the impact of sodium fluoride on hepatic
tissue in a rodent model.

Materials and Methods

A total of twelve healthy male albino Wistar
rats (Rattus norvegicus), with body weights
ranging from 180 to 225 grams, were maintained
in the Animal House of the College of Veterinary
Medicine at Basrah University. The subjects were
randomly categorized into two distinct cohorts,
each comprising six individuals. Following a 7-
day acclimatization phase, sodium fluoride (NaF)
was administered orally at a dosage of 40mg/kg
body weight daily over a six-week timeframe. The
control cohort (Group 1) received 1 ml of distilled
water per rat daily, while the experimental cohort
(Group 1) was treated with sodium fluoride
sourced from Sigma, Missouri, USA. The
administration of NaF or distilled water was
executed via a stomach tube (9). Throughout the
duration of the experiment, the body weight of
each rat was meticulously monitored.

Morphological and Histological Studies
Upon completion of the experimental period,
the body weights of the rats were recorded
utilizing a digital scale. The animals were
subjected to anesthesia using chloroform within a
sealed container, followed by the dissection of
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their livers. The liver samples were weighed, and
segments of the right liver lobes were carefully
excised and preserved in 10% neutral buffered
formalin. The specimens underwent dehydration
through a sequential ethanol series (70%, 80%,
90%, 95%, and 100%), were cleared in
chloroform, and subsequently embedded in
molten paraffin wax. Tissue sections, measuring
5-6 um in thickness, were stained employing
conventional histological and histochemical
protocols, including hematoxylin and eosin as
well as Masson’s trichrome staining.

The stained sections from both control and
experimental groups were scrutinized for
morphological and histological alterations within
the liver architecture. Histochemical evaluations
encompassed the quantification of collagen fiber
deposition. All sections were examined under a
light microscope (Olympus, Japan).

Statistical Analysis

Data derived from the experimental
investigation  underwent rigorous  statistical
analysis using the ANOVA framework across the
designated groups. Analyses were conducted
systematically with the assistance of SPSS
software, version 17 (SPSS Inc.), with results
articulated as mean + standard deviation (X =+
SD).

Results

Body and Liver Weights: Table 1 delineates
both the initial and final body weights, alongside
the relative liver weights for the control and
sodium fluoride (NaF) groups. A significant
decrease (p < 0.05) in body weight was noted
within the NaF cohort compared to the control
group. Conversely, the mean liver weight
exhibited a statistically significant increase (p <
0.05) in the NaF group relative to its control
counterpart.

Table (1): Body and liver weight:

parameters | Control (n=6) NaF (n=6)
Initial body 192.74 £ 6.01 203.64+2.23
weight (g)
Final body 242.61 +0.76 | 187.32+1.42
weight (g)

Relative 0.220+0.20 0.325+0.13
liver weight
(g/g tissue)

Morphological Observations
Within the control group, the liver maintained
an archetypal morphology, characterized by its

192

IRRAOJI

Academic Suenthﬁc Journals
four distinct lobes, exhibiting a firm, smooth
surface imbued with a deep crimson hue. It was
situated in the cranial abdominal cavity, with an
estimated fifty percent of its mass residing within
the intrathoracic segment of the abdominal space
(Figure 1A, B). In stark contrast, the liver of the
NaF group was marked by pronounced swelling,
rounded edges, and notable white raised lesions
apparent on both the caudal and visceral surfaces
(Figure 2A, B).

Histological Observations

Microscopic examination of the liver in the
control group revealed an unaltered hepatic
architecture. Hepatic lobules were composed of
hepatocytes, meticulously organized in cords
radiating from the central veins. These
hepatocytes were predominantly polyhedral,
exhibiting granular acidophilic cytoplasm that was
minimally vacuolated and contained centrally
positioned vesicular nuclei. The hepatic sinusoids
presented as narrow channels lined with flattened
endothelial cells, interspersed with sporadic
branching Kupffer cells. The portal tracts retained
a standard configuration, inclusive of a bile duct, a
branch of the hepatic artery, and a branch of the
portal vein, all encompassed in scant connective
tissue (Figure 3A, B).

In contrast, the histological evaluation of the
NaF group unveiled significant disarray within the
hepatic tissue. Hepatocytes displayed profound
damage, with central veins exhibiting signs of
congestion. A majority of the blood sinusoids
appeared either constricted or entirely obliterated,
while the portal regions were characterized by
notable vascular congestion (Figure 4A, B and
Figure 5A, B). Inflammatory cell infiltration was
discerned surrounding the portal triad and central
vein, coinciding with an increase in collagen fiber
deposition. Validation of these observations was
rendered through Masson’s trichrome staining,
which distinctly highlighted the collagen fibers in
a vivid blue hue. (fig. 6, A, B, C).
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Figure 1 (A/B). In situ Liver of the Control Rat;
(L. left lateral lobe, M. middle lobe, R. right
lobe).

showing normal hepatocyte cell cords around
central vein (CV) and separated by blood
sinusoids, also showing portal triads (PT) with its
structures, branches of portal vein (V) hepatic
artery (a) and bile duct (bd). Fig. 3B: showing
hepatocytes polyhedral in shape (h), binucleated
hepatocytes (b) and Blood sinusoids are also seen
(s). H and E stain. Fig3AX100. Fig3B x400.
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Figure 2 (A/B). Liver of The Rat Treated Show
Swelling, Rounded of Edges, White Rise Lesion
On the Visceral and Caudal Surface.

Figure 4 (A/B) liver section in treated group)
NaF) showing marked affection of the hepatic
lobules with disorganization of hepatic
architecture. Congested central vein (CV). The
blood sinusoids as narrow spaces (S). Fig 4B:
Showing congestion of portal triads (Pt) and
aggregate of inflammatory cells in the parted
triads (black arrow). H and E stain x100.
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Figure 5 (A) liver section in treated group (NaF)
showing congestion and in portal vein (PV), bile
duct (bd) and artery vein (Pa), with narrowing of
blood sinsoids, aggregation in inflammatory cells
around portal triads (black arrow). (B) showing
congested central vein (CV) with infiltrated of
flammatory cells around central vein (black
arrow) with degenerated of hepatocyte (h). H and
E stain x400.

Figure 6 (A) liver section in treated group (NaF)
showing moderate increase in collagen fiber
deposition around central vein (CV) and portal
triad (pt.). (B&C): tissue samples from treated
area Around portal triad (Pt) showing marked
increase in collagen content deposition around
portal vein (Pv), bile duct (bd) and portal
artery(Pa). Masson trichrome stain, fig. 6AX100.
Fig. 6B, C x400.

Discussion

The liver serves as a pivotal organ in the
intricate processes of metabolism and the
detoxification of exogenous compounds (11). The
outcomes of this investigation imply that the
reduction in body weight observed in the sodium
fluoride (NaF)-exposed group may be attributed to
the interference of fluoride with the assimilation
and metabolism of vital nutrients (12). The
propensity of fluoride to preferentially bind to
various tissues, coupled with its accumulation
within the biological system, renders it a
potentially deleterious agent with multifaceted
adverse effects (13). Additionally, the study's
results indicate a notable increase in liver weight
within the NaF-treated cohort when juxtaposed
with the control group (Table 1). These
observations are consistent with prior research
findings (6, 14).
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Morphological modifications in the liver, as
evidenced in the treated group, were substantiated
through  detailed  histological  assessment.
Examination under a light microscope unveiled
pronounced histological alterations within hepatic
tissues,  thereby  corroborating  fluoride's
detrimental impact on the liver. Such
transformations can be ascribed to the liver’s
fundamental involvement in the detoxification of
xenobiotic substances and a myriad of chemicals
(11). The toxicological ramifications of fluoride
have been associated with aberrant metabolic
processes, diminished detoxification capabilities,
and structural perturbations within subcellular
organelles (13).

Citing previous studies (14, 15), the
histological anomalies observed in fluoride-
exposed liver tissues may derive from the

accumulation of free radicals instigated by
fluoride ions (16). Furthermore, a significant
enhancement in collagen fiber content was
recorded, reflecting pronounced quantitative and
gualitative modifications in the extracellular
matrix. These alterations encompass an upsurge in
the expression levels of fibrillary collagens I and
I11, along with collagen 1V, fibronectin, elastin,
and laminin (17, 18, 19).

Conclusion:

The administration of the sodium chloride was
revealed changes in  morphological and
histological structures involved alternation in the
body and liver weight with swollen lesions can
observed on the liver surfaces, the central vein
within lobules of the exposed rats’ livers was
congested, narrowing of blood sinusoids within
the portal triad and increased collagen fiber
accumulation.

Acknowledgments

The authors express their gratitude to the college
of Veterinary Medicine/ university of Basrah for
their providing the facilities that required to
completing this study.

Declaration of interests

The authors declare that they have no conflicts of
interest.

Funding sources

The authorship and publication of this work were
the result of an independent investigation without
funding from elsewhere.

Data and material availability

195

Academic Scientific Journals
All data generated and analyzed during this
study are included in this published article.

Author contribution

All authors contributed equally to the articles
from the sample collection, laboratory techniques,
manuscript  writing and revising of the
morphological and histological finding.

References

[1] Gartner, L.P.& Hiatt JL.2007. Color textbook
of histology. Saunders Elsevier. 3.

[2] Bahl I, Kaul M. & Garg K.2014. Textbook of
Histology: Color Atlas 5.

[3] Tso P & McGill J.2005. The Physiology of the
Liver 5.

[4] Abdelalim, A. Gadallah.2016. Teratogenicity
of sodium fluoride on newly born rats. Journal of
Bioscience and Applied Research, 2(3), 203-207.
[5] Vandana, V. P., Varsha, T. D. 2015.Exposure
to sodium fluoride affects thyroid follicular cells
in albino rats. International Journal of Plant,
Animal and Environmental Sciences, 5(1), 56-61.
[6] Dj, Anfal & De, Samir. 2017. Study of
fluoride induced Hematological alterations and
liver oxidative stress in Rats . world Journal. of
the pharmacy and pharmaceutical science, 6, 211-
221.

[7] Flora, S. J. S., Mittal, M., Mehta, A. 2008.
Heavy metal induced oxidative stress & its
possible reversal by chelation therapy, The Indian
Journal of Medical Research, 128, 501-523.

[8] Leena, K., Veena, S., Arti, S., Shweta, L.
&Sharma, S.H.2011. Protective role of
coriandrum sativum (coriander) extracts against
lead nitrate induced oxidative stress and tissue
damage in the liver and kidney in male mice.
International Journal of Applied Biology and
Pharmaceutical Technology, 2(3), 65-83.

[9] Turner, P.V. Brabb, T., Pekow, C. &
Vasbinder, M.A., 2011. Administration of
substances to laboratory animals: routes of

administration and factors to consider. Journal of
the American Association for Laboratory Animal
Science, 50(5), pp.600-613.

[10] Bancroft, J. D & Gamble, M.2016. Theory
and practice of histological techniques. 5th Ed.
Churchill  Livingstone London.2007.ole leaf
extract. Iraqi J Sci., 57(3B),1906-17.

[11] Sodani, I. J. 2016.Histopathological changes
of mice liver induced by an Aloe vera whole leaf
extract. Iraqi J Sci., 57(3B), 1906— 17.

[12] Zaheer, A. Igbal, M.Z. & Shoro A.A. 2013.
Lead-Induced Reduction in Body and Kidney
Weight of Wistar Albino Rats Ameliorated by



Tikrit Journal of Veterinary Sciences (2026) 5(1): 190-197 IRHG'
DOI : 10.25130/tjvs.5.1.20 Acadermic Scientific Jourals

Ginkgo biloba Extract (EGb 761). Biochem
Physiol, 2(2), 1-4

[13] Parihar, S., Choudhary, A. & Gaur, S.2013.
Toxicity of fluoride in liver of albino rat and
mitigation after adopting artificial (vitamin C and
D) and natural (Aloe vera) food supplementations.
International Journal of Advancements in
Research & Technology,2(2),1-11.

[14] Perera, T., Ranasinghe, S., Alles, N. &
Waduge, R., 2018. Effect of fluoride on major
organs with the different time of exposure in rats.
Environmental health and preventive medicine,
23(1), p.17.

[15] Thangapandiyan, S.M.2014. Ameliorative
effect of epigallocatechin gallate on sodium
fluoride induced oxidative stress mediated
metabolism in rat. International Journal of
Pharmacol Toxicol, 2(2), 76-85.

[16] zZhang, Z., Zhou, B., Wang, H., Wang, F.,
Song, Y., Liu, S. & Xi, S., 2014. Maize purple
plant pigment protects against fluoride-induced
oxidative damage of liver and kidney in rats.
International journal of environmental research
and public health, 11(1), 1020-1033.

[17 Mohamed, S.A., Elshal, M.F., Kumosani,
T.A., Mal, A.O., Ahmed, Y.M., Almulaiky, Y.Q.,
Asseri, A.H. & Zamzami, M.A.2016. Heavy metal
accumulation is associated with molecular and
pathological perturbations in liver of Variola louti
from the Jeddah Coast of Red Sea. International
journal of environmental research and public
health, 13(3), 342.

[18] Attallah, A.M., Mosa, T.E., Omran, M.M.,
Abo-Zeid, M.M., El-Dosoky, I. & Shaker, Y.M.
2007. Immunodetection of collagen types I, 11, 111,
and IV for differentiation of liver fibrosis stages in
patients with chronic HCV. Journal of
Immunoassay and Immunochemistry, 28(2), 155-
168.

[19] Dattaroy, D., Pourhoseini, S., Das, S.,
Alhasson, F., Seth, R.K., Nagarkatti, M.,
Michelotti, G.A., Diehl, A.M. & Chatterjee, S.,
2015. Micro-RNA 21 inhibition of SMAD7Y
enhances  fibrogenesis via leptin-mediated
NADPH oxidase in experimental and human
nonalcoholic steatohepatitis. American Journal of
Physiology-Gastrointestinal and Liver Physiology,
308(4), G298-G312.

196



Tikrit Journal of Veterinary Sciences (2026) 5(1): 190-197 IRHQI
DOI : 10.25130/tjvs.5.1.20 Academic Scientific Journals

Al 081) D)oy Adneaal) (el oS3 A duaea g AalSE L
B e Ay i), 3 e i gen s 2 Cland e alil, Taagl) 46 A2 4

o) €5 pemll 5 ol Al 5 sl ol LIS iV 2 51,23
- Bloall 65 uaddl 3 padl dreala 5 bl QLI LIS o) 515 daladl £ 5 4

gaidlall

cuhyodll ALl Ao dalal) slaal) (gardion () allall SIS A I Chad il Lo (ging ¢ iaglly ) 4pa18
I Y asmageall 2518 Jon Sla¥) () V) aSl dinens @55 e a2l ol pag QLY Gusad e Cirg:
aeilly S QSR e asmpeall sl duals sl il Auhs sa Gl Vs e (mall o) AL
RS

P dandl kg dsall

[esle 40) skl L adll Guha e lalles & S Rattus norvegicus olia 5sSh Gle dnatll cusal
casgaall 2ysld slae Y dai ASl (gs anal) Oy (& St Caaagly L aulad L Baa) (aeandl (g e paS
gkl

- godall mhdlly SR mhall o dadie by Gl el xe Bt Cilsa ) dddiie Gl ALS) cls
Jals Lgad) gl Gt ¢Sl a5l i) et (el Gl 2SN (gt b Syt Tang) L
& 2D L yjie Hhal A jes lilsndl sde o) 138 ey o G ¥SH G AS15 80l ) sl
28l e Llial (& Byinall ilaiatl)l (e Teia &G Ahall (5585 O (Sae (JGllg cahglill (i) day Jifinaall
Al o3¢l ddg prall (GAY) Clal) cuils I agargaall )sley ddasiyall

rlaliiiay)

Fajsie il LDl 5 Cum -agigeall 2yl gl elhel & Letie @yt e ile 8 2y anall (3
Jals Zusadll gl (ot e olifine Bimpedl) Gl ALS) agead J21 Gl 2l S5 al s o
Lol Gl 3 8aliyy ) gl

LAY g ) gldl) (ol sdalidal) calalsl)

197



