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ABSTRACT

Introduction: The potential of ATT treatment regimens to induce hepatotoxicity necessitates a suitable adjunct therapy
to diminish such effects. Nigella sativa is a herbal product. It has also been used as an anti-spasmodic, anti-oxidant,
anti-asthmatic, anti-inflammatory, analgesic and an immune modulatory agent.

Objective: To evaluate the protective effect of Nigella sativa in Isoniazid (INH)-induced hepatic toxicity in rabbits
Material and Methods: This Randomized case-control study was conducted in the Department of Pharmacology and
Therapeutics, BMSI, Karachi, in collaboration with the Animal house of BMSI, JPMC Karachi. In the current animal
study 48 (N) healthy rabbits of either sex were randomly selected and divided into four groups comprising of 12 (n)
rabbits in each group. Group-I was given a healthy diet only, Group-1I was given only Isoniazid (INH) 50mg/kg body
weight per day orally, Group-III was given INH 50mg/kg plus Nigella sativa 500 mg/kg body weight per day orally
and Group-1V was given INH 50mg/kg plus Nigella sativa 1g/kg body weight per day orally. The treatment duration
lasted for 20 days. Tissue sections were stained with Hematoxylin & Eosin stains, and observed under a light
microscope using scanner (04x), low (10x) and high power (40x). The data was analyzed with using SPSS version 16.
Paired T-Test and Chi-square were applied.

Results: Hepatic tissue was observed with a variable degree of histopathological changes induced by INH-associated
hepatic toxicity. The changes were either prevented or mitigated by giving Nigella sativa in combination therapy.
Conclusion: Nigella sativa showed protective effects in INH-induced hepatic tissue injuries in rabbits.
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Introduction Annually, about 1.4 million deaths globally are

Liver plays an important role in several biochemical attrl.buted to tuberculosis (TB). According to the
functions that are responsible for the adjustment of  INational TB Control Program _(NTBC_P)/ 413."0 450 T'B
internal body environment and preventing disease. It ~ Cases are reported every year in Pakistan with a ratio
provides energy, nutrition and has a role in sexual  of 231/100,000 population, the existing cases of TB are
activity as well. 1 A normal functioning liver ensures 630,000 cases at a rate of 364/100,000 population, and
harmony between various important metabolic processes, ~a mortality rate accounting for 60,000 deaths
and thus maintains a normal or disease-free internal  (34/100,000 person).6

environment of a person’s body.2 Besides metabolism and =~ Hepatic toxicity leading to liver injury is a recognized
production of bile, the major functions of liver included  side-effect of anti-tuberculosis therapy (ATT) which
synthesis of blood clotting factors, storage of vitamins & can present as serious health problem.’ATT induced
minerals and  detoxification of drugs & other liver injury is believed to be through oxidative stress

chemicals.>*3 and damage by free radicals to the liver cells.

CORRESPONDENCE AUTHOR Hepatotoxicity also results from the lack of enzymes
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to diminish such effects. Scientists have turned to
herbal products such as Silybummarianum (Milk
thistle), Ocimumsanctum (Tulsi), Rhododendron
arboreum (Burans), Coriandrumsativum (Coriander),
and Zingiberofficinale (Ginger) to see their protective
effects and possible use as adjunct therapy with
ATT891011.

Nigella sativa is a herbal product that contains 38%
carbohydrates, 35% plant fats and 21% proteins. Other
constituents include 38% fixed oil, near to 2.5%
essential oils, calcium, potassium, iron, zinc,
magnesium, selenium, vitamins A, Bi & Bz, niacin,
arginine, methionine, lysine, glycine and leucine. 7. 12
Nigella sativa is therapeutically used in different parts
of the world for various purposes, including
complaints like headache & cough, decreased dietary
cholesterol absorption, hepatic injury, and CNS
ischemia. It has also been used as an anti-spasmodic,
anti-oxidant, anti-asthmatic, anti-inflammatory,
analgesic and an immune modulatory agent. 7131415
We also tried to evaluate the protective effect of
Nigella sativa in Isoniazid (INH)-induced hepatic
toxicity in rabbits.

Methods

The current study lasted for twenty days and was
conducted at the Basic Medical Science Institute
(BMSI), Department of Pharmacology and
Therapeutics in collaboration of the animal house and
Department of Pathology Jinnah Postgraduate Medical
Centre (JPMC), Karachi. A total 48 (N) of locally bred
sexually mature Oryctolagus-cuniculus rabbits of both
gender were taken. Their body weights ranged
between 1.0 -1.5 kg. They were randomly divided into
four equal groups (n=12 in each), and kept in the BMSI
animal house. They were routinely examined to
evaluate their general health condition. A standard
laboratory diet (containing wheat, flour, vitamins, etc.)
and water were given to all the animals. Locally
purchased Isoniazid (isonicotinylhydrazine, INH) 100
mg tablets (manufactured by UNEXOLABS (PVT)
limited) and Nigella sativa (available in solid form)
were used. Nigella sativa was ground to convert it into
powder form.

The four random groups were given their respective
specific treatment regimen for twenty days. Group I
was given healthy diet only, Group II was given only
Isoniazid 50 mg/kg body weight per day orally,
Group IIl was given Isoniazid 50 mg/kg plus Nigella
sativa 500 mg/kg body weight per day orally and
Group IV was given Isoniazid 50 mg/kg plus Nigella
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sativa 1 g/kg body weight per day orally. On day 21,
hepatic tissue was obtained from these animals for
processing, formalin-fixation and embedding in
paraffin blocks. Thin slices of five microns were made
to be stained with Hematoxylin & Eosin. All slides
were studied under a light microscope using scanner
(04 x), low (10 x) and followed by high power (40 x) by
two different histopathologists. The changes were
observed in hepatic zone I, II and III (anatomical). The
study parameters included five sub-types of
histopathological changes, i.e. fatty change, portal
inflammation, piecemeal necrosis, spotty necrosis and
swollen hepatocytes.

Fatty change (steatosis) was identified as appearance
of empty vacuoles of variable sizes within the
hepatocyte cytoplasm. The percentage of liver
parenchyma involved was assessed through the acinar
architecture as 0 to 33% - mild, 33 to 66% - moderate,
and > 66% - severe steatosis. Portal inflammation was
identified by few mononuclear cells in more than one
portal tract when mild, and by moderate to marked
density of inflammation or presence of lymphoid
aggregates in at least one portal tract when more than

mild. Peacemeal necrosis was observed as
inflammation extending from the portal tract into the
peripheral zone, and necrosis of periportal

hepatocytes. Spotty necrosis was observed as necrosis
of very small clusters of hepatocytes associated with
lymphocytes. Several adjacent hepatocytes were
observed to be absent and replaced by inflammatory
cells. Swollen (or ballooned) hepatocytes were
identified as enlarged cells with a swollen pale
cytoplasm, a large nucleus and a prominent nucleolus.
The degree or severity of these histopathological
changes were classified as absent when no changes
were observed under the light microscope, mild when
minimum changes were observed, moderate when the
changes were more than mild, and severe when the
changes were observed throughout the three zones.
The data (expressed as mean = SEM) was statistically
analyzed by SPSS versionl6. Paired T-Test and Chi-
square were applied in compiling the results.

Results

The histopathological changes (parameters) were

observed with the following features:

i.  Fatty change: Group II (INH 50 mg/kg only)
showed 58% moderate & 25% severe changes.
Group III (INH 50mg/kg plus Nigella sativa 500
mg/kg) showed 25% mild & moderate changes
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ii.

ifl.

(each), 08% severe and 42% absent or no
morphological changes. Group IV (INH 50
mg/kg plus Nigella sativa 1g/kg) showed 17%
mild morphological changes and 83% absent or
no morphological changes.

Portal inflammation: Group II showed 58%
moderate and 42% mild lymphoplasmacytic cells
infiltrates, but both Group IIIl and Group IV
showed similar changes i.e. 67% mild changes
and 33 % absent or no morphological changes.
Piecemeal necrosis (Peri-Portal or Peri-Septal
Hepatitis): Group II showed 67% moderate &
33% mild changes. Group III and Group IV

showed 58% mild and 42% absent or no
morphological changes.

Spotty necrosis (Apoptosis or Lytic Necrosis): Group
II showed 83% mild changes. Group III showed
92% mild & 08% moderate changes, reflecting an
increase in the changes observed. Group IV
showed 08% mild changes only.

Swollen hepatocytes: The results showed that all
the animals receiving INH alone or in
combination with Nigella sativa, i.e. Groups II, 111
and IV, showed 50% severe and 50% moderate
changes respectively.

Table-1: Comparison of different histopathological parameters of hepatic changes between various groups

(N=48)
Control and Treatment groups (N=48)
Parameters Severity Group I Group II Group III Group IV
n=12 n=12 n=12 n=12
Absent 100 (100.0%) 02 (16.7%) 05(41.7%) 10 (83.3%)
Fatty change Mild 00 00 03(25%) 02 (16.7%)
Moderate 00 07 (58.3%) 03(25%) 00
Severe 00 03 (25.0%) 01(08.3%) 00
Absent 99 (91.7%) 00 04(33.3%) 04 (33.3%)
Mild 01(08.3%) 05 (41.7%) 08(66.7%) 08 (66.7%)
Portal inflammation
Moderate 00 07 (58.3%) 00 00
Severe 00 00 00 00
Absent 100 (100.0%) 00 05(41.7%) 05 (41.7%)
Mild 00 04 (33.3%) 07(58.3%) 07 (58.3%)
Piecemeal necrosis
Moderate 00 08 (66.7%) 00 00-
Severe 00 00 00 00
Absent 100 (100.0%) 02 (16.7%) 00 11 (91.7%)
Spotty necrosis Mild 00 10 (83.3%) 11(91.7%) 01 (08.3%)
Moderate 00 00 01(08.3%) 00
Severe 00 00 00 00
Absent 100 (100.0%) 00 00 00
Swollen hepatocyte Mild 00 00 00 00
Moderate 00 06 (50.0%) 06 (50.0%) 06 (50.0%)
Severe 00 06 (50.0%) 06 (50.0%) 06 (50.0%)
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Figure Ia: Control (10x). Normal hepatic tissue
(Group 1), Figure Ib: H&E (40x).Effects of INH:
Swollen hepatocytes, fatty changes, portal
inflammation (Lymphoplasmacytic infiltrates),
spotty necrosis & piecemeal necrosis (Group II)
Figure Ic: H&E (40x). Effects of N-S & INH: Hepatic
parenchyma with portal inflammation and spotty
necrosis (Group III) Figure 1d: H&E (40x) Effects of N-
S and INH: Hepatic parenchyma with mild portal
inflammation and spotty necrosis (Group IV)

Discussion
The current study result showed when INH given
alone had increased incidence of moderate to severe
fatty changes, but in combination with low dose of
Nigella sativa, the incidence decreased. However, in
higher dose of Nigella sativa, the changes were absent
and only few cases showed mild fatty changes. Almost
similar finding as protective role in concomitant
administration with high dose of Nigella sativa were
also noted by Tiwari A et al (2022).16
Similarly alone INH showed mild to moderate, portal
inflammation but in combination with Nigella sativa,
in majority of cases observed mild changes and less
number of cases with no changes. In peri-portal or
peri-septal hepatitis (piecemeal necrosis) with only
INH, observed moderate severity in majority of cases
but with Nigella sativa therapy the changes frequently
noted to be mild category, our results are in agreement
with Yasmin F et al (2013) with same finding.!3
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Our results are also comparable to several animal
studies investigating protective effect of Nigella sativa
in ATT-induced hepatotoxicity.” 17 There are studies
that have investigated drug-induced hepatotoxicity
through biochemical (including serum liver enzymes,
serum albumin, total protein and serum bilirubin) and
histopathological changes.* 71819 The histopathological
findings were observed to corroborate with the
biochemical findings. It was found that Nigella sativa
extracts not only detoxified the toxicity but also
reversed the biochemical changes by restoring the
levels of liver enzymes (i.e. alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline
phosphatase (ALP) and gamma-glutamyltransferase
(GGT)), serum proteins and serum bilirubin back to
normal.20 Higher doses were observed to have better
results compared to lower doses in almost all of these
studies.

Recent studies have emphasized that histopathological
changes observed in the liver results from oxidative
stress and the anti-oxidant properties of Nigella sativa
can counteract these changes or even reverse them.
Furthermore, beside its therapeutic effects, the
prophylactic effects of Nigella sativa has also been
investigated with promising results.?! Besides the
return of raised serum liver enzymes or decreased
serum protein levels to normal levels, the
histopathological changes have also been reported to
have been mitigated and reversed, which compares
favorably to our findings.?

Conclusion and Recommendations

Increasing dose of Nigella sativa (a herbal product)
delivered promising results in our study regarding its
protective effects on the hepatotoxicity induced by
isoniazid.
We recommend that a specific and proper dosage of
Nigella sativa should be given to patients receiving
ATT for 6 months or more, e.g. in patients with Koch’s
disease, to mitigate the hepatotoxic effects of the
therapy.
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