Supplementary materials

Supplementary materials and methods

Determination of superoxide dismutase activity

Superoxide dismutase activity was determined using a modiﬁed pyrogallol auto-oxidation method1. Brieﬂy, tissue lysate was added to 62.5 mM Tris-cacodylic acid buffer, followed by the addition of 4 mM pyrogallol. The autoxidation of pyrogallol was monitored at 420 nm


2 ADDIN EN.CITE .
Determination of catalase activity
The change in absorbance of H2O2 was first taken at 240 nm. After that, the decrease in absorbance in the homogenate was evaluated, indicating the elimination of H2O2 by the action of cellular catalase action. Briefly, 50 mM potassium phosphate buffer (pH 7.0), 30 mM hydrogen peroxide, and 3 µl of liver homogenate were mixed in a total reaction volume of 1.0 ml. The mixture was incubated at 20°C, and the measurement was done at the initial linear absorbance rate to estimate the catalase activity


3 ADDIN EN.CITE .
Determination of fibrosis-associated protein expression using ELISA

ELISA was performed to evaluate the specific protein expression in serum/tissue homogenates. Treated hepatic tissue samples were analyzed using the specific ELISA kits for fibronectin (ab210967, Abcam, Cambridge, UK), SMAD3 (MBS3807008, MyBioSource, San Diego, CA, USA), and Collagen Type I (NBP2-75822, Novus Biologicals, Littleton, CO, USA) according to the manufacturer instruction. 

Preparation of nuclear and cytosolic extract
“The extraction of cytosolic and nuclear fractions was done by a published method4. Brieﬂy, tissue were suspended in 100 μl hypotonic buffer (1.5 mM MgCl2, 10 mM KCl, 1 mM dithiothreitol, 10 mM HEPES, pH-7.9) containing protease inhibitor cocktail and their outer membranes were disrupted by homogenization. The supernatant was then collected as cytosolic fraction by centrifuge at 10,000g for 20 min. The resultant nuclear pellet was re-suspended, homogenized and incubated in 50 μl nuclear extraction buffer (1.5 mM MgCl2, 0.42 M NaCl, 0.2 mM EDTA, 1 mM dithiothreitol, 20 mM HEPES, 25% (v/v) glycerol) containing the protease inhibitor cocktail. Finally, the nuclear suspension was centrifuged at 20,000g for 5 min to collect supernatant as nuclear fraction”


2 ADDIN EN.CITE .
Supplementary results
GSE-ameliorated MTX-induced fibrotic factor activation

The expression of critical fibrotic factors, Fibronectin, Collagen-I, and SMAD3 was measured through ELISA to elucidate the role of MTX in hepatic fibrosis. Results depicted a sharp rise in tissue fibronectin, collagen type-I, and SMAD3 in MTX-treatment, suggesting plausible activation of hepatic fibrosis. On the other hand, the anti-fibrotic activity of GSE was also observed. GSE treatment with 75 mg/kg was not effective as 125 mg/kg. The augmented expression of fibronectin, collagen I, and SMAD3 was reduced significantly (p<0.05) upon the treatment of 125 mg/kg of GSE. The resultant findings were also correlated with the observation of sulforaphane treatment (Fig. S1). Overall, the result demonstrated that GSE attenuated the MTX-induced hepatic fibrosis and can be an effective strategy for fibrosis modulation.
[image: image1.jpg]125

% %% NS

- |125] -

NS
75

NS
75

NS
25

NS
25

0

MM-GSE (mg/kg)
CS-GSE (mg/kg)

n o wn o wn <o W
(o T o o TR o RN o IR R |

(urd30.4 Jo Swpaonpax CQTY jo sajoAm)

A1AndYy asefere)
*
*
* a0
P -
* . |
* [
* wo|
*® o~
z b
z &
e B B B B e B B
A oo TN o O TN o NN o I TR o B —— R
(urdj014 yo 3ur/n)
A1ApdY dos

<

MM-GSE (mg/kg)
CS-GSE (mg/kg)




Figure S1. Influence of MM-GSE and CS-GSE on endogenous antioxidant activity. (A) Graph showing quantitative analysis of SOD activity and (B) catalase activity. Values are presented as mean ± SEM (n=5). p<0.05 was considered signiﬁcant. Statistical comparison: **control vs. MM-GSE (75 mg/kg) and control vs. CS-GSE (75 mg/kg); ***control vs. MM-GSE (125 mg/kg) and control vs. CS-GSE (125 mg/kg).

GSE enhanced MTX-induced Nrf2 expression and endogenous antioxidant response

To compare the effect of two varieties of GSE (Manjari Medica & Cabernet Sauvignon) on Nrf2 expression, nuclear expression of Nrf2 was assessed through ELISA. Three concentrations (25, 75, and 125 mg/kg) of  MM-GSE and CS-GSE were chosen for the experimentation. When compared with the control group, a gradual enhancement of nuclear Nrf2 expression was found in MM-GSE and CS-GSE applications. However, MM-GSE treated group had higher Nrf2 expression than the CS-GSE group. The significant Nrf2 expression was achieved at 125 mg/kg of MM-GSE (Fig. S2). On the other hand, the endogenous antioxidants level, catalase, and SOD were also measured. Both the enzymes are Nrf2-dependant, and the Nrf2/ARE driven mechanism regulates the status of these enzymes. Fig. S3A and S3B depicted that MM-GSE treatment showed a gradual increase in SOD and catalase levels in a concentration-dependent manner (25, 75, and 125 mg/kg). Contrastingly, the application of CS-GSE showed comparably lowered enhancement of SOD and catalase with respect to the MM-GSE. All these data reflected that both MM-GSE and CS-GSE might influence antioxidant response through the Nrf2-guided pathway.

On the other hand, nuclear Nrf2 expression was also evaluated in MTX treatment. A marked suppression in Nrf2 expression was evident in MTX-treated conditions. Whereas MM-GSE co-treatment (75 mg and 125 mg/kg) significantly augmented the Nrf2 expression. The observance was also compared with the data of sulforaphane treatment, a potent Nrf2 activator. Sulforaphane treatment reversed the downregulation of Nrf2 expression in MTX treatment, suggesting that MM-GSE could be an alternative for the Nrf2 activator.
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Figure S2. (A) Effect of two varieties of GSE (MM-GSE and CS-GSE) on Nrf2 expression. (B) Assessment of total Nrf2 expression upon MTX treatment as well as dual dosage of GSE (75 and 125 mg/kg) treatment. Representative histogram showing total Nrf2 expression evaluated through ELISA. Values are presented as mean ± SEM (n=5). p<0.05 was considered signiﬁcant. Statistical comparison: for graph (A):** control vs. MM-GSE (75 mg/kg), ***control vs. MM-GSE (125 mg/kg); for graph (B) *control vs. MTX, ***MTX vs. MTX+GSE (125 mg/kg), NS=Non significant.
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Figure S3. Assessment of hepatic fibrosis indices upon the treatment of MTX (20 mg/kg) and GSE (75 and 125 mg/kg). Representative bar graph showing the relative expression of (A) Fibronectin, (B) Type I Collagen, and (C) Total SMAD3. Values are represented as mean ± SEM (n=6). p<0.05 was considered as significant. Statistical comparison: *Control vs. MTX; **MTX vs. MTX+GSE (75 mg/kg); ***MTX vs. MTX+GSE (125 mg/kg); #MTX vs. MTX+Sulforaphane; NS=Non significant.
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