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ABSTRACT 

 
Drug-induced liver injury (DILI) is the major health problem that resulted from uses 

of many drugs especially from serious adverse effect of antituberculosis (ATT) 

drugs. forty eight rats (200-250g) were allocated into six groups (8 rats in each 

group), and treated as follow: group I: received normal saline orally; group II: 

received INH/RFP (50 mg/Kg/day of each) for 28 days orally; group III: received 

Silymarin (50 mg/kg/day) + INH/RFP for 28 days orally; group IV: received 

SNME(250 mg/Kg/day) + INH/RFP for 28 days orally; group V: received SNME 

(500 mg/Kg/day) + INH/RFP for 28 days orally; group VI, received SNME (1000 

mg/Kg/day) + INH/RFP for 28 days orally. Co-administration of herbal plant 

(SNME) with INH/RFP reduced elevated serum alanine aminotransferase (ALT), 

aspartate aminotransferase (AST), alkaline phosphatase (ALP) and (bilirubin total 

&direct) levels but also decreased the elevated malondialdehyde (MDA) & tumor 

necrosis factor-α (TNF-α) contents in liver homogenate. Moreover, co-administration 

of herbal plant (SNME) with INH/RFP increased glutathione peroxidase (GPX) & 

adiponectin activity. Solanum nigrum administration to rats, in present study, led to a 

remarkable alteration of histological changes observed in INH/RFP group. It is 

concluded that Solanum nigrum might be considered as adjuvant drug in treatment of 

liver disorder and/or as hepatoprotective therapy with anti-tubercular drugs. 
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INTRODUCTION 
 

The incidence of hepatotoxicity is much higher 

in Egypt and other developing countries owing to 

several factors such as acute or chronic liver disease, 

high incidence of viral hepatitis, malnutrition as well as 

indiscriminate use of tuberculosis (TB) drugs, this 

hepatotoxicity may be resemble viral hepatitis 

(Makhlouf et al., 2008; Yu et al., 2010). 
 

Drug Induced Liver Injury (DILI) is caused by 

a wide array of medications especially antibiotics 

(Chalasani et al., 2008). As TB causing maximum 

number of deaths in the world (Daniel, 2006). So the 

need of uses its treatment is much higher but 

hepatotoxicity induced by antitubercular drug also 

remains the big problem for health professionals 

through increasing lipid peroxidation, altering the 

profile of antioxidant enzymes leading to an oxidative 

stress, cell damage and necrosis (Georgieva et al., 

2004; Tayal et al., 2007; Santhosh et al., 2007). 
 

Although rifampicin (RFP) and Isoniazid 

(INH) are first-line drugs for anti-TB therapy, the uses 

of these drugs caused severe liver dysfunction, the later 

remains a significant problem for their uses in clinical 

treatment (Nanashima et al., 2012). Where 

combination therapy aggravates their adverse effects 

than single remedy (Kishore et al., 2007). 

 

Hepatotoxicity is a state of inflammation 

characterized by elevated levels of TNF-α which lead 

to a reduction of adiponectin expression in adipose 

tissue through a paracrine or endocrine mechanism 

(Lin et al., 1998). Adiponectin, a protein secreted by 

https://javs.journals.ekb.eg/
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adipocytes, has shown to have a preventive effect on 

endotoxin-induced lethal liver injury insulin resistance, 

diabetes and cardiovascular diseases (Masaki et al., 

2004; Geagea et al., 2018).  

 

Adiponectin exerts its effects through 

interaction with two receptors: AdipoR1 and AdipoR2, 

AdipoR2 is highly expressed in the liver (Antuna-

Puente et al., 2008), it exerts its action in the liver by 

its ability to regulate steatosis, insulin resistance, 

inflammation and fibrosis (Moschen et al., 2012; 

Frühbeck et al., 2017). 

 

Nature is a complete and big source of 

remedies to cure all of human kind insults (Kokate et 

al., 2002), In addition, modern medicine is so hopeless 

due to presence of very few choices in term of 

treatment for liver diseases because some of treating 

drugs are themselves hepatotoxic for example, 

interferons which elevate transaminases (Hayden, 

2006). It has shown that natural antioxidant effect is the 

central role in hepatoprotective effects where many 

reports proved a presence of relationship between 

antioxidant effects of many bioactive compounds/plant 

extracts and hepatoprotection against hepatotoxin-

induced liver damage and also in the reduction of total 

mortality (Pérez-Jiménez and Saura-Calixto, 2008; 

Choi et al., 2009 and Yousef et al., 2010). 
 

Solanum nigrum (SN), known as Makoi or 

black nightshade, is the most important member of 

solanaceae family. It found in moist habitats in 

different kinds of soils as a weed (fig. 1) (Fallah et al., 

(2005). It can be cultivated in tropical and subtropical 

climates (Mbagwu et al., 2007; Shivakumar and 

Vidyasagar 2013). 
 

Fig.1. Solanum nigrum Leaves, flowers and fruit of S. 

nigrum )Solanum nigrum - Wikipedia, the free 

encyclopedia-en.wikipedia.org (. 

  

 
 

Solanum nigrum extract (SNE) has multiple 

bio- active materials in form of phenolics, alkaloids 

(solanine) and flavonoids that were revealed to be a 

potential antioxidant by scavenging of hydroxyl 

radicals and 2, 2-Diphenyl-1-picrylhydrazyl radical 

(DPPH) radicals and has chemo-preventive properties 

(Son et al., 2003). It possess a wide spectrum of 

medicinal properties against gastrointestinal disorders 

such as anti-ulcerogenic properties (Jainu and Devi 

2006), anti-fibrotic activity (Hsieh et al., 2008), potent 

antifungal (Sridhar et al., 2011), cytoprotective, 

antimicrobial (Zubair et al., 2011), antinociceptive and 

antipyretic properties (Zakaria et al., 2006). It also has 

activities against pain, fever and liver disorders 

(Kumar, 2012); moreover, it has antioxidant (Liu et 

al., 2013) and anticancer activity (Ding et al., 2013) 

and exhibit protective effect against hepatitis B virus 

infection (De Silva et al., 2003). 

 

The aim of this study is to investigate the 

hepatoprotective, antioxidant, anti-inflammatory 

effects of one of natural products' extract Solanum 

nigrum methanolic extract on atituberculous drugs-

induced hepatotoxicity to help these tuberculous patient 

the continuation of the treatment courses with minimal 

drawbacks. 

 

         MATERIALS AND METHODS 
 

Plant 

SN whole plants were collected fromrural area 

of villages (Dakahlia governeorate), the plants and its 

dry fruit were identified and authenticated as plants of 

SN by the taxonomy section of the Department of 

Biological Sciences, Cairo University, Egypt. 

 

Preparation of Alcoholic Extract 

This extract were obtained by the following 

steps: Grinding SN fruits in blender till obtain powder, 

maceration with petroleum ether to remove fatty 

substances and the marc was further exhaustively 

extracted with 70% ethanol for 3 days (3 X 5L), 

Soaking this powder in methyl alcohol for seven days 

with rotation every day, Filtration by using piece of 

cotton, separation by filtration and concentration on 

rotavapour (Buchi, USA) and then dring in lyophilizer 

(Labconco, USA) under reduced pressure, repeat 

extraction was carried out, the extract will be stored in 

an airtight container in a refrigerator below 10 °C. 

 

Drug 

INH/RFP was purchased from Sandoz GmbH, 

Biochemiestrasse, Austria. Silymarin was purchased 

from Novartis Pharma, Cairo; Egypt. 

 

Animals 

Forty eight adult male Wistar albino rats, 

weighing between 200-250 g were obtained from the 

animal house colony, National Research Centre, Giza, 

Egypt. All animals were kept in metal cages at animal 

house of National Research Centre, Giza under 

standard conditions. Food and water was available to 

the rats. All experiments were carried out according to 

the ethical guidelines for care and use of experimental 

https://www.nature.com/articles/s41598-017-06997-0#auth-1
https://www.nature.com/articles/s41598-017-06997-0#auth-1
https://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjhlbG34dbJAhUK6RQKHS4oDi0QjhwIBQ&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FSolanum_nigrum&psig=AFQjCNHpFLelkXP5r0rM-aFSbX3VZwFwkA&ust=1450024776926727
https://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjhlbG34dbJAhUK6RQKHS4oDi0QjhwIBQ&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FSolanum_nigrum&psig=AFQjCNHpFLelkXP5r0rM-aFSbX3VZwFwkA&ust=1450024776926727
https://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjhlbG34dbJAhUK6RQKHS4oDi0QjhwIBQ&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FSolanum_nigrum&psig=AFQjCNHpFLelkXP5r0rM-aFSbX3VZwFwkA&ust=1450024776926727
https://en.wikipedia.org/wiki/Solanum_nigrum
https://en.wikipedia.org/wiki/Solanum_nigrum
http://www.sciencedirect.com/science/article/pii/S0378874105005945
http://www.sciencedirect.com/science/article/pii/S0981942813001198
http://www.sciencedirect.com/science/article/pii/S0308814613003749


Protective Effects Of Solanium Nigrum Methanolic Extract …… 

54 

 

animals approved by the Ethical Committee of the 

National Research Centre. (Ethical approval: 13-157) 

EXPERIMENTAL DESIGN 

 

Animals were randomly divided into six groups, 

each of eight animals. Group I: (Negative control): rats 

daily received only 1ml saline for 28 days, orally). 

Group II: (Intoxicated group): rats daily received 50 

mg/kg each of INH-RIF, orally for twenty- eight days 

to induce hepatic injury (Mujahid et al., 2017). Group 

III. (Silymarin group): daily received silymarin orally 

at a dose of 50 mg/Kg ref for 28 days concurrent with 

INH and RFP; for 28 days (Wang et al., 2018). Group 

IV-VI: Animals in this group were given three different 

oral doses 250, 500 and 1000 mg of Solanum nigrum 

methanolic extract /kg of the rat body weight 

concurrent with INH and RFP; for 28 days respectively 

(Lin, 2008). 

 
Blood collection and tissue preparation 

Blood samples were collected from the retro-

orbital venous plexus of rats under light ether 

anesthesia and collected in clean test tubes, allowed to 

clot, then centrifuged for 10 minutes at 3000 r.p.m. 

Serum was separated and stored into eppendorff tubes 

at - 20 °C to be used for determination of liver function 

parameters. After collection of blood samples, rats 

were sacrificed by cervical dislocation and their livers 

were immediately removed. Moreover, livers of rats 

were divided into 2 parts; the first liver samples were 

kept at (-80 °C) for determination of hepatic levels of 

Malondialdehyde (MDA), glutathione peroxidase 

(GPx), tumor necrosis factor-alpha (TNF-α) and 

adiponectin. The second liver samples were preserved 

in phosphate buffered formalin 10% for further 

histopathological investigation. 

 

Biochemical analysis of serum samples. 

Aspartate aminotransferase and alanine 

aminotransferase (ALT, AST) were determined using 

Reitman and Frankel, (1957) methods. Alkaline 

Phosphate (ALP) was determined as outlined by 

Belfield and Goldberg, (1971), total and direct 

bilirubin were determined according to Walters and 

Gerade, (1970) using Biodiagnostic kits, Egypt. 

Hepatic Malondialdehyde (MDA) and glutathione 

peroxidase (GPx) was estimated colorimetrically 

(Ohkawa et al., 1979; Paglia and Valentine 1967) 
using Biodiagnostic kits. Both tumor necrosis factor-

alpha (TNF-α) and adiponectin were quantified by 

(Pennica et al., 1984; Kojima et al., 2003) using 

ELISA kits. 

  

Liver histopathological assessment 
For histopathological studies, few-millimeters 

mid-sections of the left lobes, of the livers excised from 

each group were processed for light microscopy. The 

processing involved fixing the tissue specimens in a 

10% neutral buffered formalin solution, preparing the 

blocks in paraffin, cutting sections 5-6 µm in thickness, 

and staining the sections with haematoxylin-eosin 

stain. (Carleton et al., 1980). 

 

Statistical analysis 

In the present study, all results were expressed 

as mean ± standard error of the mean. Data analysis 

was achieved by one-way analysis of variance 

(ANOVA) followed by Tukey comparison test using 

software program ASSISTAT (Version 7.7 beta). 

Difference was considered significant when P<0.05. 

 

 

RESULTS 

 

Fig.6 (A-F): Histopathology of rat liver 

showing (A) normal morphology with preserved 

hepatic architecture of the control group; (B) diffuse 

hepatocellular steatosis, multifocal sinusoidal dilatation 

with congestion and leucocytosis , large focal area of 

hepatocellular necrosis infiltrated with mononuclear 

inflammatory cells, focal area of hepatocellular 

necrosis infiltrated with mononuclear inflammatory 

cells associated with abundant apoptosis, intense 

infiltration of Portal triads with mononuclear 

inflammatory cells associated with individual necrosis 

of periportal hepatocytes Large focal area of 

hepatocellular necrosis infiltrated with mononuclear 

inflammatory cells of RFP/INH 50mg/kg ; (C) 

Vacuolar degeneration of hepatocytes associated with 

sporadic cell necrosis of Silymarin group;  (D) steatosis 

of the surrounding periportal hepatocytes in group 

treated with Solanum nigrum 250 mg/ kg; (E) mild 

focal sinusoidal leucocytosis associated with singe cell 

necrosis and activation of kupffer cells of Solanum 

nigrum 500 mg/kg group;  (F) apparently normal 

hepatocytes with increased number of binucleated cells 

of Solanum nigrum 1000 mg/kg group.  
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Table 1: Effects of silymarin and Solanum nigrum on serum liver enzymes. 

Data were expressed as mean ± SE (n=6).  

Statistical analysis was carried out by one-way ANOVA followed by LSD test. 

a =  Significantly different from normal control at P<0.05 

b =  Significantly different from RIF/INHat P<0.05 

 

 

Fig. 2, 3. Effects of Solanum nigrum and silymarin on liver content of antioxidant status: 

 

Fig. 4. Effects of Solanum nigrum and silymarin           Fig.5. Effects of Solanum nigrum and silymarin  

           on liver content of α TNF-α content                              on liver content of adiponectin 

 

 

 
Negative 

control 
INH/RFP 

INH/RFP+ 

Silymarine 

(50 mg/kg bw) 

INH/RFP 

+ SNE 

(250mg/kg bw) (500mg/kg bw) (1000mg/kg bw) 

ALT 180.40±7.80 245.49±8.78
a
 207.53±4.94

ab
 215.73±4.86

ab
 212.13±5.79

ab
 201.34±7.48

b
 

AST 157.01±1.87 179.27±0.85
 a
 162.78±5.58

 ab
 159.8±1.63

 ab
 159.28±7.13

 ab
 159.17±5.93

 ab
 

ALP 55.03±3.22 111.76±5.20
 a
 56.71±1.13

 b
 70.21±3.58

 ab
 55.93±2.48

 b
 55.65±0.37

 b
 

Bilirubin 

total 
2.96±0.15 4.52±0.21

 a
 4.16±0.06

 a
 3.36±0.07

 b
 3.23±0.13

 b
 3.01±0.19

 b
 

Bilirubin 

direct 
1.74±0.06 3.38±0.16

 a
 2.06±0.16

b
 2.04±0.06

 b
 1.76±0.08

 b
 1.76±0.06

 b
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 Figure 6: Effects of Solanum nigrum and silymarin on histopathology 

 

 

 
DISCUSSION 

 

Liver disorders are a major global concern 

owing to its prognosis which extremely poor and high 

mortality in addition to the lack of effective preventive/ 

treatment options So it requires us to search new 

effective medicines without side effects to participate 

in solving this public health problem that represent as 

obstacle to the advances in the field of modern 

medicine (Choi et al., 2011). 
 

The selection of rats as a model of INH-

induced hepatotoxicity not only for its similarity in 

genetically determined acetyltransferase activity with 

humans but also for a higher amidase activity which is 

responsible for releasing large amount of 

acetylhydrazine and make it more sensitive for 

induction of hepatotoxicity(Georgieva et al., 2004). 

Although the regimen of RIF/INH is more effective in 

tuberculosis (TB) but Rifampicin addition to regimen 

induces isoniazid hydrolase, increasing hydrazine 

production resulting in increased risk of hepatotoxicity 

(Steele et al., 1991; Tayal et al., 2007). 

 

In the present study, administration of 

RIP/INH at a dose of 50 mg/kg b.wt of each induce 

hepatotoxicity in rat, indicated by marked increase in 

the levels of liver enzymes (AST, ALT, ALP, total and 

direct bilirubin) compared to the normal control rat 

group, refers to induction of hepatotoxicity as 

confirmed by salama et al., (2018); Qader et al. 

(2014). Elevated levels of transaminases (AST, ALT) 

are the specific mirrors of hepatocelluar damage and 

necrosis especially in treatment with antituberculosis 

drugs as early recognized as good prognosis, especially 

ALT is a more specific and sensitive indicator of 

hepatocellular damage (Giboney, 2005; Khalili et al., 

2009; Ozer et al., 2008).  
 

Serum ALP level elevation may be due to 

increased production of ALP by hepatic parenchymal 

or duct cells (Swaroop and Shivalinge, 2012). While 

hyperbilirubinemia may be due to inability of 

hepatocytes to excrete bilirubin in the normal way, so 

bilirubin considered as more specific indicator for 

hepatic clearance, capacity of liver to metabolize drugs 

or xenobiotics and severity of liver damage (Alshawsh 

et al., 2011; Dufour et al., 2000). 
 

Treatment of intoxicated group with Solanum 

nigrum extract significantly mitigates the increased 

activities of liver marker enzymes and serum bilirubin 

(total and direct) to near normal levels, this may be an 

outcome of stabilization of hepatocyte cell membrane 

and restoring the functional status of the liver from 

INH toxicity. Reports came in the same boat showing 

that Solanum nigrum extract has the ability to preserve 

the structural integrity of plasma membrane or 

contributed in there generation of injured liver cells 

(Bhavani et al., 2015; Lin et al., 2008, Hsieh et 

al.,2008; Raju et al., 2003). 

 



Abdel-Hameed M.Fayed et al… 
 

57 
 

Also there is a good indicator for improving of 

liver state was noted by the action of silymarin in form 

of reduction of level of liver enzymes (ALT, AST, 

ALP) and bilirubin (total and direct) (Wang et al., 

2018; Hassan and EL-Gendy, 2003; Ilyas et al., 

2011). Our findings when compared with the standard 

drug silymarin, which is discovered for over than fifty 

years, widely used in hepatoprotection and medically 

scheduled for liver diseases and hepatitis since year 

2000 (Encyclopedia 2019). Thus, from the above 

findings it is obvious that Solanum nigrum fruit extract 

has a prominent hepatoprotective effect against liver 

damage. 
 

Hepatocyte cell membrane integrity is the main 

protector for cytosol, by action of oxidative stress 

resulted from antituberculosis drugs it generates lipid 

peroxides causing loss of the integrity and 

hepatocellular necrosis. (Jadhav et al., 2010). Current 

experiment exhibited marked oxidative stress signified 

by increased malondaldhyde (MDA) levels leading to a 

marked decline in the levels of glutathione peroxidase 

(GPx) due to effect of RIF/INH administration 

compared to the normal rats. Our study conflicts with 

the other results proved by Shih et al., (2013); 

Jeyakumar et al., (2008); Prabakan et al., (2000) 

and Pal et al., (2006). 
 

The combination therapy of INH with RFP 

increases lipid peroxidation through formation of 

highly reactive oxygen species (ROS), Qader et al., 

2014, Second, reduction in glutathione level resulting 

in tissue injury (Shanker et al., 2005), altering the 

profile of antioxidant enzymes which in turn leading to 

an oxidative stress and cell damage (Georgieva et al., 

2004; Santhosh et al., 2007). The administration of 

silymarin to rats achieved the normal levels of MDA as 

well as increasing the activities of GPx, protecting rats 

that received RIF/INH against lipid peroxidation, these 

result refines with the other result of Zhang et al., 

(2013). SNL fruit extract contain higher values of 

glycoprotein, these glycoproteins showed a dose-

dependent radical scavenging activity on free radicals, 

including 1, 1-diphenyl-2- picrylhydrazyl (DPPH) 

radicals, hydroxyl radical (OH), and superoxide anion 

(O2 −) (Heo and Lim, 2004). 
 

The current study revealed that administration 

of Solanum nigrum resulted in mitigating RIF/INH 

oxidative effects and achieving cellular protection 

against oxidative stress, this manifested by a decrease 

in the levels of MDA and increased the activity of GPx 

as compared to hepatotoxic rats. the lipid peroxidation 

is a state of destructive process of liver cells causing 

elevations in MDA level and failure of antioxidant 

defense mechanisms these actions were remolded by 

action of Solanum nigrum fruit extact supplementation 

(Gupta et al., 2009) so this beneficial antioxidative 

activity of the extract might be considered as an 

adjuvant drug in liver disorders treatment (Lee et al., 

2005; Sankaran, 2012). 
 

It is proved that, the antioxidant property of SN 

is due to its active ingredient, higher contents of 

polyphenolic compounds, vitamin C and β-carotene. 

Plus, saponins (nigrumin I & II), responsible for 

hepatoprotective activity (Arulmozhi et al., 2012). 

Several studies proved that tumor necrosis factor alpha 

has important role in the inflammatory process as it is 

one of proinflammatory cytokines that Activate NF-ĸB 

which has the master role of NF-ĸB in activation of 

liver fibrosis (Ribeiro et al., 2004; Lv et al., 2007), 

that becomes the driving force of inflammation via the 

activation of the major fibrogenic molecule 

transforming growth factor β (TGF-β), and stimulates 

the survival and production of activated myofibroblasts 

through differentiation of hepatic stellate cells (HSCs) 

(Elsharkawy and Mann, 2007). 
 

In the present study, RIF/INH administration to 

rats elevated the levels of TNF-α content compared to 

the normal rats, which indicating that RIF/INH could 

induce a liver inflamation in the rats. The elevation of 

this parameter was reported in at a dose of 50 mg/kg 

b.wt of each. Our study agrees with Hussein et al., 

(2016). Solanum nigrum administration to rats, in 

present study decreased the levels of TNF-α liver 

content compared to hepatotoxic rats, this reduction 

possibly may be due to its content of (E)-ethyl caffeate, 

which possesses maximum inhibition for leukotrienes 

(Jian et al., 2007).  Anti-leukotrienes are currently 

prescribed to treat various inflammatory diseases such 

as asthma and atopic rhinitis, and thus could be 

considered as a potential anti-inflammatory therapeutic 

compound (Jain et al., 2011). 
 

The above mentioned action also occurred with 

silymarin administration to rats by the reduction of 

TNF-α liver content as compared to the hepatotoxic 

rats, these results agree with reports of (Cho et al., 

2000 and Dehmlow et al., 1996). Adiponectin a 

mammalian circulating protein produced in adipose 

tissue is an insulin-sensitizing hormone suppresses, has 

a beneficial role in suppressing the inflammation 

especially liver fibrosis via regulation of 

immunocytokines, including TNF-α and also improves 

nonalcoholic steato-hepatitis via the inhibition of 

lipogenic factors and TNF-α (Xu et al., 2003); Anil 

Kumar et al., 2015).It also suppress TNF-α-induced 

adhesion molecule expression in vascular endothelial 

cells (Yokota et al., 2000). 
 

Adiponectin exerts its functions by binding to 

the plasma membrane receptors called AdipoRs, there 

are two types: AdipoR1 control important pathway in 

skeletal muscles and AdipoR2 that activates 

peroxisome proliferator-activated receptors (PPARα) 

pathway in the liver to decrease inflammation 

(Yamauchi et al., 2007). 

file:///E:/desk/result%20last/1%20gpx%20solanum.htm
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4217313/#R2
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4217313/#R2
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4217313/#R3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4360817/#B230
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In the present study RIF/INH administration to 

rats decreased the levels of adiponectin liver content 

compared to the normal rats, which indicating that 

RIF/INH could induce a liver damage in the rats. Our 

result confirmed what explained by Tang et al., 2002 ; 

Anil Kumar et al., 2015.That is presence of inversely 

relationship between TNF-α and adiponectin so the 

acceleration in liver fibrosis especially in obese patient 

is due to deficiency of adiponectin but if there are 

elevated or adequate level of adiponectin as be 

explained in Solanum nigrum or silymarin groups 

indicates hepatoprotective and anti-inflammatory 

effects. 
 

Histopathological examination confirmed our 

laboratory findings where RIF/INH administration to 

rats showing diffuse hepatocellular steatosis, multifocal 

sinusoidal dilatation with congestion and leukocytosis, 

large focal area of hepatocellular necrosis infiltrated 

with mononuclear inflammatory cells peri-portal 

hepatocytes associated with abundant apoptosis and 

intense infiltration of portal triads, our finding is in the 

same line with (Bais and Saiju, 2014; Lian et al., 

2013). While histopathological figure of silymarin 

group revealed minimal reduction in the severity of the 

liver damage represented by vacuolar degeneration of 

hepatocytes associated with sporadic cell necrosis. Our 

result supported by salama et al., (2018). 
 

The treatment with Solanum nigrum especially 

high dose revealed remarkable preservation in their 

histological profiles as compared with hepatotoxic 

group showing apparently normal hepatocytes with 

increased number of binucleated cells, this agrees with 

Subash et al., (2011). 
 

CONCLUSION 
 

The findings of our study suggest that Solanum 

nigrum fruit extract has antioxidant effect that 

detoxifies the toxic effects of isoniazid and prevent its 

aggrevation by rifampicin and that it is alsoinvolved in 

regeneration processes, preventing from organ damage 

and necrosis. Therefore, dietary supplementation of 

Solanum nigrum fruits offers protection against liver 

toxicity and presents a new promising adjuvant drugs 

with patients treated with antitubercular drugs. 
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