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Supplementary Material & Methods 

High-Performance Liquid Chromatography (HPLC) 

Chromatographic analysis of SM was performed by the HPLC linked using an 1100 series HPLC system 

(Agilent, USA). Chromatographic separation was carried out at 20℃ using a Zorbax EclipseXDB C18 

column (4.6 x 250 mm, 5 µm, Agilent, USA). A 10 mg sample was diluted with 1 ml of 100% methanol 

and then, sonicated for 10 min. Samples were filtered out using a 0.2 µm syringe filter (Waters Corp., 

USA). The mobile phase component contained 0.1% formic acid (A) and acetonitrile (B) and the column 

was flowed out as follows: 0-10 min, 10-20%; 10-27 min, 20-33%; 27-30 min, 33-70%; 30-50 min, 85% 

solvent (B). A 10 µL injection volume was used to mark the run-off at 280 nm. 

 

Quantification of brain edema 

After TTC staining, brain edema was quantified by analyzing the area of four slices of brain tissues 

from the contralateral and ipsilateral hemispheres of both the tMCAO-V and tMCAO-SM groups using 

image J 1.50 software. The brain edema (%) was calculated as [[(ipsilateral hemisphere-contralateral 

hemisphere)/contralateral hemisphere] (%) – 100].  

 

Diaminobenzidine- (DAB-) Enhanced Perls’ Staining 

Perls’ staining was performed as previously described [1]. Briefly, brain tissues were washed 3 times 

with PBS (phosphate-buffered saline) for 5mins each. Then, brain sections were incubated in the Perls’ 

staining solution (5% potassium ferrocyanide [sigma Aldrich, ST. Louis, MO, USA] + 10% hydrochloric 

acid [sigma Aldrich]) for 1 hours. After washing 3 times (5 min each) with PBS, endogenous peroxidase 

activity was quenched for 20 min at room temperature in 0.3% H2O2 in methanol, followed by washing 

with PBS five times. Brain sections were stained with DAB (3,3’-diaminobenzidine) Horseradish 

Peroxidase for 3 min. Brain sections were placed on a glass slide. A cover glass was mounted on the 

sections. 

 

  



Supplementary figures 

 

Figure S1. Blood flow tracking by Laser doppler blood flowmeter 

  



 

Figure S2. Analysis of SM using High-Performance Liquid Chromatography (HPLC). 

10 mg sample was diluted in 1 ml of methanol and sonicated for 10 min. Samples were filtered through 

a 0.2 µm syringe filter (Waters Corp., USA). The mobile phase composition was 0.1% formic acid (A) 

and acetonitrile (B) and the column was eluted as follows: 0–10 min, 10-20%; 10–27 min, 20-33%; 27–30 

min, 33-70%; 30-50 min, 85% solvent (B) with a flow rate of 1.0 ml/min. The outflow was indicated at 

280 nm using an injection volume of 10 µL. 

  



 

Figure S3. Quantification of brain edema in tMCAO-V and tMCAO-SM groups on day 3 

(A) TTC staining and (B) brain edema ratio (%) was compared between tMCAO-V and tMCAO-SM 

groups, 3 days after tMCAO induction. Statistical analysis between the two groups was performed 

using unpaired t test. *p<0.05. 

 

 

   

  



 

Figure S4. SM alleviates cerebral I/R injury in MRI T2 imaging on day 10. 

(A) Experimental scheme. After inducing tMCAO, mice were orally administered the saline or SM for 

10 days, tMCAO mice were taken MRI T2 imaging and MRS to analyze how much cerebral I/R injury 

occurred and recovered. (B) MRI T2 imaging and (C) MRS analysis in tMCAO-V and tMCAO-SM 

groups on day10. (D) TTC staining and quantification of infarction ratio between tMCAO-V and 

tMCAO-SM groups 10 days after tMCAO. (tMCAO-V, n=5-6; tMCAO-SM, n=4-7). Statistical analysis 

between the two groups was performed using unpaired t test. *p<0.05. 

 

  



Figure S5. SM reduced iron accumulation in tMCAO mouse brain. 

(A) Representative image of Perls’ staining in Sham, tMCAO-V, tMCAO-SM groups. Scale bar, 100 µm 

(B) Quantification of iron accumulation in penumbra area of striatum of the tMCAO mouse brain by 

DAB-enhanced Perls’ staining. (Sham, n=3; tMCAO-V, n=4; tMCAO-SM, n=5) Statistical analysis 

between the three groups was performed using the one-way ANOVA followed by Tukey’s multiple 

comparisons test. *p<0.05. 
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