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Histopathological and Biochemical evaluations of the antidotal efficacy
of Nigellasativa oil on organophosphate induced hepato-toxicity
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Abstract

Objective: The study was designed to investigate the effects of continuous exposure of dichlorvos
(DDVP) on hepatic function and hepatic histomorphology, with the possible antidotal efficacy of Nigella
sativa oil (NSO).

Methods: Twenty four Wistar rats were randomly divided into four groups, with each group comprising
of six rats. The groups were labelled as Sunflower oil (SFO), DDVP, DDVP+NSO and NSO. After 14 days
of treatments, blood samples were collected, centrifuged and levels of ALP (Alkaline phosphatase), ALT
(Alanine aminotransferase), AST (Aspartate aminotransferase) and GGT (y-glutamyl-transferase)
concentrations were estimated in the serum. The livers were removed and prepared for histopathological
examinations and evaluation.

Results: The findings of the study shows significant increase in the serum concentration of ALT, ALP,
AST and GGT with a marked distortion in the hepatic architecture in rats administered with DDVP.
However, Nigella sativa oil (NSO) was observed to ameliorate the levels of impairment in the assessed
hepatic function parameters and relatively restoration in the hepatic architecture in DDVP+NSO treated
animals when compared to the control and group administered with DDVP only.

Conclusion: The study concludes that impaired liver functions and histomorphological tissue distortions
observed in the experimental rats following DDVP exposure were ameliorated following the
administration of NSO.
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Evaluation histopathologique et biochimique de I'efficacité antidote de
I'huile de Nigella sativa sur [|'hépato-toxicité induite par les
organophosphates

Ajao MS.', Abdussalam WA.", *Imam A.', Amin A.’, Ibrahim A.", Adana MY.},
Sulaimon FA.", Atata JA’

Resume

Obijectif: L'étude a été congue pour étudier les effets de I'exposition continue du dichlorvos (DDVP) sur la
fonction hépatique et I'histomorphologie hépatique, avec I'efficacité antidote possible de I'huile de Nigella
sativa (NSO).

Meéthodes: Vingt-quatre rats Wistar ont été répartis au hasard en quatre groupes, chaque groupe
comprenant six rats. Les groupes ont été étiquetés comme huile de tournesol (SFO), DDVP, DDVP + NSO
et NSO. Apres 14 jours de traitement, des échantillons de sang ont été prélevés, centrifugés et des
concentrations de ALP (phosphatase alcaline), ALT (Alanine aminotransférase), AST (aspartate
aminotransférase) et GGT (y-glutamyl-transférase) ont été estimées dans le sérum. Les foies ont été retirés
et préparés pour des examens histopathologiques et une évaluation.

Résultats: Les résultats de I'étude montrent une augmentation significative de la concentration sérique de
ALT, ALP, AST et GGT avec une distorsion marquée dans l'architecture hépatique chez les rats
administrés avec DDVP. Cependant, I'huile de Nigella sativa (NSQO) a été observée pour améliorer les
niveaux d'altération des parametres de la fonction hépatique évaluée et relativement la restauration dans
I'architecture hépatique chez les animaux traités par DDVP + NSO comparativement au témoin et au
groupe administré uniquementavec le DDVP.

Conclusion: L'étude conclut que les fonctions hépatiques altérées et les distorsions tissulaires
histomorphologiques observées chez les rats expérimentaux suite a I'exposition au DDVP ont été
améliorées apres I'administration de I'ONS.

Mots-clés: Nigellasativa, dichlorvos, effet antidote, hépatotoxicité, test de la fonction hépatique
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INTRODUCTION
For centuries, pesticides and or insecticide are
vital in agriculture to improve food production,
eradicate insects and control disease vectors (1).
Organophosphorus (OP) compounds are the most
used insecticides, in both agriculture and
household (2). Most insecticides, including the
OPs have been implicated in severe
environmental and health hazards (3-5), and their
direct exposure to farm workers through residue
in agricultural products and spillage on water
sources remain the main source(s) of the
accidental poisonings (6, 7), resulting in high
motility especially in the developing world, due
to inadequate management capacities (8).
Dichlorvos (DDVP) is a highly volatile
organophosphate (9) with rapid absorption
through the gastrointestinal (oral), respiratory
tracts (inhalation) and skin (topical), and high
bioavailability inthe liver and kidney (10, 11). It's
toxicity have been associated with irreversible
acetycholineesterase inhibition leading to
acetylcholine accumulation, with clinical signs
and symptoms well characterized to include
lacrimation, salivation, bronchoconstriction,
anoxia, and severe cardiac disturbances (12).
Although, treatment of OPs poisoning involved
routine use of several antidotes including
atropine and pralidoxime chloride, they are
without unavoidable limitations (13). Therefore,
research into finding alternative regimen in the
management of OPs poisoning is crucial.
Medicinal plants have received high
patronage, with an estimated 80% of the world
population depending on herbal supplements,
due to the growing perception of their safety and
efficacy in the management of infections and
other related diseases including hepatotoxicity
(14, 15). Nigella sativa, also called black seed or
black cumin (16), is a native of South and
Southwest Asia and one of the most popular
Ayurvedic medicines employed in the treatment
of many diseases (17). The evidences of its
therapeutic efficacies span decades of scientific
literature and includes broncho-dilatation,
immune-modulation (18), antibacterial (19),
hypotension (20), anti-diabetic (21), hepato-
protective (22), gastro protective (23),
antihistaminic and anti-oxidative (24, 25), neuro-
protective (26, 27) and tumour suppressive (28).
Plants extracts are also used as memory
enhancement (29, 30), infertility improvement in
men (31) and efficacy in neurodegenerative
diseases and disorders (32, 33).
The aim of the present study was investigate
the effects of continuous exposure of dichlorvos
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(DDVP) on hepatic function and hepatic
histomorphology, with the possible antidotal
effect of Nigellasativa oil (NSO).

MATERIALSAND METHODS
Chemicalsand Drugs

Dichlorvos (purity 98%) and analytical
graded sunflower oil were purchased from an
Agrochemical store and local store respectively
in lHorin, Nigeria. The black seed oil (100% pure
natural oil) was obtained from Masrawarda,
Kingdom of Saudi Arabia.

Animal care

Twenty four adult male Wistar rats
weighing between 120 and 180 g were obtained
from the University of llorin Biological garden,
lorin. They were housed in plastic cages and fed
with standard laboratory diet and water ad libitum
in the animal holding unit of the Faculty of Basic
Medical Sciences, College of Health Sciences,
University of llorin, llorin. The rats were exposed
toa 12 hours light/dark cycle at room temperature
for 7 days before the commencement of the
experiments. All rats were handled in accordance
with the standard guide for the care and use of
laboratory animals.

Treatments schedule
The rats were randomly distributed into
four groups (n =6) as follows:

Group 1: were given sun flower oil (1 ml/kg
orally) daily for 14 days

Group 2: were given sun flower oil (1 ml/kg oral)
for 7 days followed by DDVP (8.8 mg/kg/day
orally) (34) for another 7 days

Group 3: were given DDVP (8.8 mg/kg/day
orally) for 7 days then followed by NSO (1 ml/kg
orally) daily for another 7 days

Group 4: were given sun flower oil (1 ml/kg oral)
daily for 7 days thereafter NSO (1 ml/kg orally)
(35, 36) daily for another 7 days

All procedures were scheduled and
carried out during the early phase of the day
between 06:30 and 09:00 hours, and treatments
were given for fourteen consecutive days.

Biochemical evaluation

At the end of the experiments, blood
samples were collected from the heart into sterile
tubes, centrifuged at 3500 rpm for 20 min, and the
serum were collected into other sterile tubes and

Res. J. of Health Sci. Vol 5(1), January/March 2017 20



Hepatoxicity in organophosphate poisoning and Nigella sativa oil

properly marked according to the groups. The
livers were removed immediately and washed
with sodium phosphate buffer (pH 7.2). ALP
(alkaline phosphatase), ALT (alanine
aminotransferase), AST (aspartate
aminotransferase) and GGT (y-glutamyl-
transferase) were assessed in the serum using
commercially available enzymatic-kinetic kit
(SpinReact-BECGMAN, Germany) and
analyzed through autoanalyzer (Bayer ope-RA).

Histological study

Liver tissues were fixed in 10% neutral-
buffered formalin and embedded in paraffin.
Sections of 5 pm thickness were attached to
slides, deparaffinized and stained with
hematoxylin and eosin (H&E) for light
microscopic examination.

Statistical analysis

Data from the serum ALT, ALP, AST and
GGT levels were subjected to analysis of
variance (ANOVA) and Bonferroni post-hoc test
using Graph Pad Prism (\Version 16). Confidence
interval of 95% (P value = 0.05) was considered
to be significant.

RESULTS
Effect of DDVP and NSO on liver function
parameters

The administration of DDVP only to the
rats caused a significant (P< 0.05) rise in the
concentration levels of AST, ALT, ALP and GGT
when compared to the control group with the
treatment groups (Table 1). In the groups with
post administration of NSO, the findings in the
NSO group compares favourably with the control
and those with DDVP treated rats (Table 1).

Effect of DDVP and NSO on hepatic
histomorphology

DDVP administered animals showed
degeneration in the hepatocytes (H), dilatation of
sinusoids (S), and inflammatory like cellular
infiltration in the distorted hepatocytes when
compared to the control. The portal triad (hepatic
artery (HA), portal vein (PV) and interlobular
bile ducts (IBD)) appeared normal with minimal
distortion across the groups. However, there were
no significant differences between the control
and the post treated groups (Figures 1).

DISCUSSION

Accidental poisoning with organophosphate
has been on the rise especially in the developing
worlds in recent years, resulting in increasing rate
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of morbidity and mortality. The poor and
inadequate health facilities complicates the
situation and often results in poor quality of life
(37). These poisoning incidences that are mostly
associated with Ops are mostly due to residues in
food substances such maize, wheat, vegetables,
apples and orange (38, 39) and contaminated
water. The liver is the major site of xenobiotic
metabolism and first pass metabolism for most
drugs and chemicals, hence, hepatotoxicity
would be central to any poisoning especially
when ingested into the body. The hepatic function
test is vital in any toxicity diagnosis. The
activities of ALT, AST and ALP enzymes are
often considered sensitive biomarkers which may
directly demonstrate the extent to which hepatic
damage may have occurred and or level of it
toxicity (40,41). Pesticide induced hepatotoxicity
especially those arising from OP are of growing
concern (42) and the need to find agents that can
mitigate the situation becomes expedient at this
particular time since the nation is moving toward
agriculture and these may increase the rate of
accidental poisoning.

The findings of the present study
demonstrated that acute DDVP exposure
provoked a marked elevation in serum
concentrations of AST, ALT, ALP and GGT
activities which are used as predictive indices of
hepatocellular damage or hepatotoxicity. The
present findings were strengthened by the earlier
studies involving the use of DDVP and other Ops
compounds which shows elevation in the serum
concentrations of the liver enzymes as indicated
above (43, 44). The elevation observed in the
study activities of the enzymes could be
attributable to the response of the hepatocytes
from their cytoplasm in response to the
inflammatory activities that follow through
hepatic assault recovery stage. It must be noted
that previous studies have reported similar
findings where they observed increased hepatic
function with massive release of these hepatic
function enzymes into circulation (45) with a loss
of functional integrity of the hepatic membrane
(46). Itis pertinent to note that exponential rise in
ALP concentration along with GGT are strong
indicators of bile duct obstruction and liver
damage (47).

Although 1/10 of the oral LD,,(80 mg/kg in
rats) (48) was administered in the present study; a
marked pathological changes were observed in
the hepatic function enzymes and hepatic
morphology. The histopathological alterations
reported in this study are suggestive of
degeneration and necrosis in the hepatocytes,
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cellular inflammatory responses leading to a
sustained leakage of liver enzymes, and a burst in
their level in the serum as seen in this study. The
burden of OPs induced hepatotoxicity is not
limited to its poisoning, but includes the
limitations in the use of the available antidote
(13). Nigella sativa used in the present study was
observed to meliorate the hepatotoxicity
activities of DDVP, by reducing the busted levels
of the hepatic function enzymes (ALT, AST, ALP
and GGT) in the rats that are exposed to only
NSO and in those with prior exposure to DDVP.
These findings were strengthened by similar
reports of NSO and its activities. The active agent
that was found in NSO was Thymogquinone has
been to shown to mitigate the activities OPs and
other compounds that maybe involved in the
inducement of hepatotoxicity and toxicity of
other systems (35, 49, 50), and similar toxic
substances (51, 52).

The hepato-protective effects of NSO in
this study can be greatly attributed to its
Thymoquinone constituent (53-55), since it has
been reported to exhibit cerebral, renal, liver, and
cardiac protective effects against many
xenobiotic (56). Though there is a rapid turnover
of hepatic cells especially during hepatic injuries,
these activities may be further elevated with the
presence of NSO which could serve in the
positive modulation of the hepatic cells and
creation of an enable environment which is a key
factor during regeneration. Therefore, since the
activities of NSO against DDVP induced
hepatotoxicity is apparent in this study, it may be
aviable alternative antidote in the management of
OPs poisoning, especially, Dichlorvos. Hence, in
research for novel therapeutic antidotes to OPs
poisoning, NSO, which is highly valued as a
traditional regimen, with tested efficacy in many
diseases is highly recommended for use.

CONCLUSION

In the present study, experimental group
was exposed to two dosage of the chemical
substance. Liver enzymes and hematologic
constituents were used as important bio-markers
for detection of hepatotoxic and hematotoxic
nature of this pesticide. Four serum hepatic
marker enzymes (ALT, AST, LDH, and ALP)
were evaluated for hepatotoxicity. According to
the results, DIC caused a signi?cant increase in
the AST, ALT, LDH, and ALP activities in rats
treated with DIC in comparison to those of
controls. The reasons for such effect of DIC are
not understood at present certainly. However, it is
known that several of soluble enzymes of blood
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serum such as these enzymes have been
considered as indicators of the hepatic
dysfunction and damage.

Conflict of interest: The authors declare no
conflicts of interest.
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Table 1: The serum levels of liver function parameters in rats given SFO, DDVP, DDVP+NSO and
NSO

Groups AST (U/L) ALT (U/L) ALP (U/L) GGT (U/L)
SFO 11.7+1.09 5.1+1.3 38.51+3.29 14.55+0.99
DDVP 22.141.77 11.2+1.3" 89.38+2.13" 25.78+4.45™
DDVP+NSO 52+1.1" 7.1+0.6 79.45+3.24™ 24.92+0.28"
NSO 6.842.2" 7.740.9 34.02+1.78" 9.52+0.36

Data are presented as mean+ SEM. (n = 6). The double () asterisk indicate a significant (P=0.05)
increase when compared with the control, while the single () asterisk indicate a significant (P=0.05)
reduction when compared with the DDVP treated animals. ANOVA with Bonfferoni multiple
comparisons test were employed.

Figure 1: Showing the histoarchitecture of the liver of rats following exposures to SFO (A), DDVP
(B), DDVP+NSO (C) and NSO (D) respectively. Revealing the Sinusoids (S); Hepatocytes (H);
Portal vein (PV); Central vein (CV); Vascular congestion (VC); Hepatic artery (HA); and Inter biliary
duct (IBD). Haematoxylin and Eosin (H&E) X100
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