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Organofosforlu Pestisitlerin Yiiksek Omurgal Karaciger Uzerindeki Etkileri
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Ozet: Organofosforlu pestisitler, fosfor iceren asitlerin ester, tiol ester veya anhidrit tiirevleri olup tarimda,
evlerde, bahgelerde ve veterinerlikte kullanilmaktadir. Bu derlemede, 6ncelikle organofosforlu pestisitlerin
yliksek omurgalilarin karaciger histolojisi lizerindeki etkilerine iliskin giincel raporlarin degerlendirilerek
ileride yapilacak ¢aligmalara 151k tutabilmesi amag¢lanmistir.

Mevcut literatiir bilgileri, Kafkas Universitesi, Fen-Edebiyat Fakiiltesi, Biyoloji Béliimii, Zooloji ve
Ekotoksikoloji Laboratuvarlari ve Tip Fakiiltesi, Tibbi Patoloji Anabilim Dali Laboratuvarlarindaki
calismalar 15181nda gozden gegirilerek derleme halinde diizenlenmistir.

Cesitli kimyasallarin etkilerini ortaya koymak ic¢in karaciger, omurgalilarda detoksifikasyon merkezi
olmasi1 baglaminda histopatolojik olarak o©ncelikli incelenmesi gereken alanlardandir. Burada,
organofosforlu pestisitlerin yiiksek omurgalilarin karacigerlerindeki histopatolojik etkileri derlenmistir.
Gozlemlenen baslica histopatolojik etkiler, siniizoidal dilatasyon, konjesyon, steatoz, alkolik hepatit
benzeri bulgular ve sentrolobiiler nekroz olarak 6zetlenmistir.

Bu derlemede anlatilan ¢alismalar dogrultusunda, organofosforlu pestisitlerin son derece toksik olduklari
ve diger pestisite nazaran dogada daha hizli parcalansalar da akut toksisitelerinin yiliksek oldugu ortaya
konmustur. Organofosforlu pestisit maruziyetiyle yiiksek omurgalilarin karacigerlerinde izlenen histolojik
degisimlerin 6zgiil nitelik tasimadigi, ancak siirekli artan pestisit kullanimi uzantisinda, biyogesitliligin
korunmasina yonelecek tiim c¢alismalarda bu degisimlerin izlenmesinde yarar oldugu agiktir. Gelismis
tekniklerin kullanildig: ileri diizeydeki biitliin arastirmalar, histolojik diizeyde temel verilere dayanarak
gergeklestirilebilir ve histopatoloji; 6zel alanlardaki arastirmalarin altin anahtaridir.

Anahtar Kelimeler: Organofosforlu pestisitler, yiikksek omurgalilar, karaciger, histopatoloji.

The Effects of Organophosphorous Pesticides on the Liver of Advanced Vertebrates

Abstract: Organophosphorus pesticides are the esters, thiol ester or anhydride derivatives of acids
containing phosphor; and are used in agriculture, houses, gardens and veterinary medicine. Primarily, it
was aimed to able to shed light on future studies, evaluating the current reports regarding the effects of
organophosphorus pesticides on the liver of advanced vertebrates.

The available literatural information arranged as compilation by revised in accordance with the works in
the Kafkas University, Faculty of Arts and Sciences, Department of Biology, Zoology and Ecotoxicology
Laboratories and Faculty of Medicine, Department of Medical Pathology Laboratories.

To expose the effects of various chemicals, the liver is the area that should be examined for
histopathologically priority in the context of being a detoxification center in vertebrates. Here,
histopathological effects of organophosphorus pesticides in the lungs of advanced vertebrates were
compiled. The major histopathological effects observed in the liver were summarized as sinusoidal dilation,
congestion, steatosis, alcoholic hepatitis like findings and centrolobular necrosis.
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It was demonstrated that organophosphorus pesticides is highly toxic and their acute toxicities are high
although they break down more quickly in nature than many other pesticides in accordance with the
researches described in this review. It is clear that histologic changes in the liver of high vertebrates with
organophosphorus pesticide exposure are not specific, but it is obvious that the monitoring of these
alterations is useful in all the activities that will lead to the conservation of biodiversity. All advanced
researches that uses developed techniques may be carried out basing on the fundamental data on the
histological level and histopathology is the golden key of the researches in specialized fields.

Keywords: Organophosphorus pesticides, advanced vertebrates, liver, histopathology.
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Introduction

Organophosphate  pesticides  come  from
heterogeneous chemicals specially designed for
pests, weeds and plant diseases (Bolognesi, 2003;
Kumar et al., 2010). Organophosphate pesticides
have been widely used in agriculture for years for
plant protection and pest control, and thousands of
these compounds are marketed for these purposes
[Mansour et al., 2009; Elersek and Filipi¢, 2011].
Insecticides such as malation, paration, diazinon,
forat, terbufos, phthionine and chlorpyrifos; nerve
gases such as soman, sarin and tabun; ecotriphate
and isoprofloxacin used in eye treatment and
trichlorfon used against parasites are examples of
organophosphorus insecticides (Kats and Brooks,
2009).

The toxicity of organophosphorous pesticides
depends on their chemical structure, their
metabolism in the target organism, their exposure
to concentration (or dosage), their degree of
fragmentation, the entrance pattern to organism,
etc. (Elersek and Filipi¢, 2011). The best described
toxic effects of organophosphate pesticides are
neurological manifestations following acute
poisoning as a consequence of the primary target
(acetylcholinesterase). Potential secondary targets
and toxic effects outside the nervous system are
very important for risk assessment, although they
have not been studied adequately. Unlike other
man-made chemicals, organophosphate pesticides
can affect a large part of the human population as a
result of domestic consumption, agricultural
activities and contaminant food and water
consumption (Maroni et al., 2000).

According to World Health Organization records,
about 3 million people worldwide are exposed to
toxicity due to pesticides and it is reported that this
toxicity causes a high rate of death. Among them,
organophosphorus pesticides are known to

suppress the enzyme acetylcholinesterase and
cause neurotoxicity (Demirdégen, 2010).

The aim of this review is to evaluate and summarize
the damages caused by organophosphate pesticides
especially on the liver structure histopathologically
in the context of being a detoxification center in
mammals from high vertebrates.

Material and Method

The current literature is compiled and reviewed in
the light of the studies in the Kafkas University,
Faculty of Arts and Sciences, Department of
Biology, Zoology and Ecotoxicology Laboratories
and Faculty of Medicine, Department of Medical
Pathology Laboratories.

Results

In all vertebrates, the liver is composed of smooth,
polygonal hepatocytes which has prominent dark
nucleus and distinct cell borders around the central
vein and sinusoids extending between them
(Ganser et al., 2003; Junqueira and Carneiro, 2003;
Gartner and Hiatt, 2006; Ross and Pawlina, 2006;
Aroud, 2011; Onen et al., 2011; Amaral et al.,
2012; Yao et al., 2012; Holy et al., 2015; Muikham
et al., 2016; Odokuma and Omokaro 2015; Okle et
al., 2016).

Organophosphorus compounds are known to
seriously affect the liver. Common changes in the
liver in  high vertebrates caused by
organophosphorus compounds are necrosis and
steatosis. The general conclusion is that the
findings in the liver do not change and are not
specific to the chemical being exposed (Kerem et
al., 2007; SutayandTirpude, 2008; Kumar et al.,
2010; Alarami, 2015; Holy et al., 2015).

Liver is the organ where activation and
detoxification of organophosphorus compounds
takes place (Barr et al., 2005; Khogali, 2005).



Pesticides can directly kill high vertebrates which
are not targeted organisms, also impair liver
function in the adverse effects of all metabolic
processes.

For example, in rat livers which are exposed to
fenthion, an organophosphate pesticide; minimal
cellular changes like congestion, Kupffer cell
activation and centrolobular damage were seen in
low-dose exposure groups while swelling and
vacuolization in hepatocytes and moderate
centrolobular degeneration were observed in high
dose groups (Kerem et al., 2007, Figure 1).

In this frame , according to some studies taken as
reference (Holy et al., 2015; Saha and Das, 2015),
it is reported that in the liver of rats exposed to
dichlorvos, an organophosphate pesticide, differ
from control group by the presence of feathery
changes in hepatocytes, congestion, sinusoidal
dilatation, steatosis-like fatty change and
centrolobular necrosis around the central vein and
an increase in toxicity due to dose escalation has
been reported.

In diabetic rats with organophosphorus insecticide
exposure to monocrotophyx, prominent changes in
liver like congestion in central vein, enlargement of
hepatocytes as well as focal necrosis, sinusoidal
dilatation, fatty degeneration, congestion in
sinusoids around the central vena, swelling and
vacuolization in hepatocytes, picnosis like
degenerations (Figure 2) were reported (Benjamin
et al., 2006).

Within the scope of a study on humans as the most
advanced high vertebrates, congestion,
centrolobular  necrosis, fatty degenerations,
alcoholic hepatitis-like findings, and sinusoidal
dilation were reported in human livers examined in
forensic laboratories (Sutay and Tirpude, 2008).
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Figure 1. Histopathological changes observed in
rat liver with fenthion exposure. A. Low dose
fenthion exposure, no cell damage present, B. High
dose fenthion exposure, swelling and vacuolization
of hepatocytes, and centrolobular deformation
evaluated as moderate damage, HE x 200 (Kerem
etal., 2007).
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Figure 2. Histopathological changes in albino rat liver exposed to monocrotophos A-B. Fat degeneration:
arrow C. Necrosis and degeneration in parenchyma cells: N, sinusoidal dilatation: D, D. centrolobular
necrosis: N, A-C x 200, D x 400 (Benjamin et al., 2006).

Discussion and Conclusion

Along with the common histological alteration
steatosis observed in the livers of high vertebrates
as a result of various chemical applications, the
changes observed are not as specific as many times
emphasized. However, there is definitely benefit in
monitoring these changes in all studies that will
lead to the conservation of biodiversity in the
context of ever-increasing chemical use. All
advanced studies using advanced techniques can be
performed on the basis of histological histology and
histopathology; Is the starting line of research in
specific areas. Agricultural governments of
developed countries should focus on the
monitoring and optimization of the use of
organophosphorus compounds as pesticides and,
most importantly, the promotion of the use of
organic pesticides from chemical pesticides.
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