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S. nigrum extract preparation
For ethanolic extraction of S. nigrum, a protocol by [1] was used, 10 g sample of the herb was taken. Each sample was mixed with 60% ethanol to make a solution up to 100ml. After that, the samples were subjected to an orbital shaker (KS-260 Edmund Buhler Gmg H-Ks 15) at 280rpm for 3 hours at a constant temperature of 30ºC. After shaking, the samples were centrifuged at 2500 rpm at 30ºC for about 10 minutes followed by filtration of supernatant (solution containing precipitation). In the end, the solvent was evaporated using the EYELA Rotary evaporator. 
High performance liquid chromatography (HPLC) quantification of phenolic compounds
The phenolic acids in S. nigrum were measured using the methodology of [2]. A Shim-Pack CLC-ODS (C-18) column (5 m, 25 cm 4.6 mm) was included in this experiment. A UV-Vis detector (SPD-10 AV) with a wavelength between 210-400 nm was used in the analysis. For the gradient elusion, A (H2O: acetic acid-94:6) and B (H2O: acetic acid-94:6) were utilized as mobile phases (100 percent acetonitrile). With a sample injection volume of 5 L, a flow rate of 1 mL/min was maintained. A standard chromatogram has been used to determine the phenolic acids in S. nigrum samples depending on the relative retention time. The peak regions of each phenolic acid was evaluated as well as the results were transformed to g/mg.
In vivo study
Sprague Dawley rats weighting the range of 200 to 250 g b.w., were purchased from the animal house of University of Agriculture, Faisalabad (UAF), Pakistan, for an experimental trial. The present study was approved by the bioethics committee of the UAF. The experimental trial was carried according to guidelines of the National Biosafety Committee 2005, Punjab Biosafety Rules 2014, Punjab Animal ACT 2019, and Bioethical Protocols. The study was approved by Institutional Biosafety and Bioethical Committee (IBC, Ethical Issue No. 1,315), UAF, Pakistan. 
Treatment plan
Experimental protocols: Forty (40) Sprague Dawley rats were randomly distributed into 4 groups (n=10).
Group 1(G1): Negative control group which remained untreated
Group 2(G2): Positive control group: Phenylhydrazine (65mg/kg b.w. for 8 days) administrated rats (for the induction of acute liver toxicity) [3]
Group 3(G3): Phenylhydrazine administrated rats with addition to the standard drug (Silymarin)
Group 4(G4): Phenylhydrazine administrated rats with S. nigrum extract (1.0g/kg b.w.) for 30 consecutive days with the help of gavage. 
Alanine aminotransferase (ALT), aspartate transaminase (AST), alkaline phosphatase (AP)
For the estimation of ALT and AST,[4] method was used. AP level was assessed by using the protocols [5]. International Units per liter (I.U./l) were used to estimate the enzyme activity. 
Serum bilirubin, creatinine and albumin
Serum bilirubin was estimated by following the method of [6]. A commercial kit (Biotechnical; Varginha, Minas Gerais, Brazil) was used to estimate the amount of creatinine in Dawley rats. It was calculated by following the method of [7]. The colorimetric method was used for the assessment of albumin in rats. For that purpose [8] method was used. 
Superoxide dismutase (SOD) and Catalase (CAT)
The activity of superoxide dismutase was found through a spectrophotometer as described by [9]. The catalase activity in the liver tissues of rats was assessed by the method described [10]. 
Histological Examination
The process includes fixation, dehydration, clearing, blocking out, embedding followed by microtomy, mounting and sectioning. A microtome was used to slice the thick sections (5 μm) of liver tissues on glass slides. After that process of staining was done by using hematoxylin-eosin and periodic acid- Schiff [11]. The images of the slides were taken by using the light microscope (MCX 100, Micros Austria). 
Gene expression analysis
Liver tissue homogenates were quantified with the help of quantitative real-time PCR (qRT-PCR). For this purpose, Maxima SYBR Green/ROX Master Mix on the iQ5 Bio-Rad	system was used. RNA was isolated from liver tissues by using the TRIZOL method (ThermoFisher Scientific), by this way cDNA was prepared. Beta-actin as a housekeeping gene was used. During PCR, for 15sec at 94°C denaturations of the template (cDNA) were done. The temperature for annealing and extension was 59°C and 94°C respectively. Analyzation of values was done using the 2*(−ΔΔct) method [12]. The base pairs were used as shown in Table 2. 

Table 2. The sequence of primers for antioxidant, apoptosis and anti-apoptosis gene markers
	Gene
	Sense primers
	Antisense primers

	NrF2
	CAAATCCATGTCCTGCTGGGA
	CTCCGACTAGCCATTGACGC

	BCl2
	GAAGAGTTCCTCCACCACCG
	GGGGATGACTTCTCTCGTCG

	BAX
	TAGGAAAGGAGGCCATCCCA
	CACGTCTGCGGGGAGTCA



Statistical analysis
All the data were statistically studied by two-way ANOVA and reported as mean ± SE followed by Tuckey’s HSD test. Values were considered significant when p < 0.05. 
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