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Table S1. Effect of PNE on LV parameters determined by echocardiography in 

female offspring on baseline, 1 day before I/R, 1 day after I/R, 7 days after I/R 

 

Note: IVSdd/ IVSsd, interventricular septal end diastolic/systolic dimension; LVEDD/ 

LVESD, left ventricular end diastolic/systolic dimension; LVPWd/ LVPWs, left 

ventricular posterior wall thickness at end diastole/systole; EF, ejection fraction; FS, 

fractional shortening; SV, stroke volume; LVEDV/ LVESV, left ventricular end-

diastolic/ systolic volume; HR, heart rate; *P < 0.05 versus saline control group, as 

determined by Student’s t-test. 

 

  



 

 

Table S2. Effect of PNE on LV parameters determined by echocardiography in 

male offspring on baseline, 1 day before I/R, 1 day after I/R, 7 days after I/R 

 

Note: IVSdd/ IVSsd, interventricular septal end diastolic/systolic dimension; LVEDD/ 

LVESD, left ventricular end diastolic/systolic dimension; LVPWd/ LVPWs, left 

ventricular posterior wall thickness at end diastole/systole; EF, ejection fraction; FS, 

fractional shortening; SV, stroke volume; LVEDV/ LVESV, left ventricular end-

diastolic/ systolic volume; HR, heart rate; *P < 0.05 versus saline control group, as 

determined by Student’s t-test. 

 

  



 

Table S3. Effect of PNE on LV parameters determined by echocardiography in 

male offspring with LNA-miR-181a treatment on baseline, 1 day before I/R, 1 day 

after I/R, 7 days after I/R 

 

Note: IVSdd/ IVSsd, interventricular septal end diastolic/systolic dimension; LVEDD/ 

LVESD, left ventricular end diastolic/systolic dimension; LVPWd/ LVPWs, left 

ventricular posterior wall thickness at end diastole/systole; EF, ejection fraction; FS, 

fractional shortening; SV, stroke volume; LVEDV/ LVESV, left ventricular end-

diastolic/ systolic volume; HR, heart rate; *P < 0.05 versus saline control group, as 

determined by Student’s t-test. 



 

Table S4. Effect of scrambled LNA-miR-181a on LV parameters determined by 

echocardiography in ~ 3-month-old male rats on baseline, 1 day before I/R, 1 day 

after I/R, 7 days after I/R 

 

Note: IVSdd/ IVSsd, interventricular septal end diastolic/systolic dimension; LVEDD/ 

LVESD, left ventricular end diastolic/systolic dimension; LVPWd/ LVPWs, left 

ventricular posterior wall thickness at end diastole/systole; EF, ejection fraction; FS, 

fractional shortening; SV, stroke volume; LVEDV/ LVESV, left ventricular end-

diastolic/ systolic volume; HR, heart rate; *P < 0.05 versus saline control group, as 

determined by Student’s t-test. 

  



 

Figure S1. Effects of PNE on ischemia-reperfusion-induced heart infarct size in 

female offspring rats. Rats were administered with either saline or nicotine from 

gestation day 4 until postnatal day 10. 3-month-old offspring rats from each group were 

subjected to 45 min of heart ischemia followed by reperfusion. For the infarction size, 

the hearts of rats were isolated 24 h after I/R and their infarct sizes in each rat group 

were determined with 2% TTC staining (A), (B) showing percent of left ventricle 

infarct size (infarct area/ left ventricle area x100%) in each offspring group (n=4 

animals/group). *P < 0.05 versus saline control group, as determined by Student’s t-

test. 

 

Figure S2. Effects of PNE on heart function in female offspring rats. Rats were 

administered with either saline or nicotine from gestation day 4 until postnatal day 10. 

3-month-old rats from each group were subjected to 45 min of heart ischemia followed 

by reperfusion. The representative echocardiographic images were obtained from 

different time periods including baseline (A), 1 day before I/R, 1 day after I/R, and 7 

days after I/R. (B) left ventricular end-diastolic dimension (LVEDD), (C) left 

ventricular end-systolic dimension (LVESD), (D) percentage of ejection fraction (EF%), 

(E) percentage of fractional shortening (FS%) (n=4~10 animals/group). *P < 0.05 

versus saline control group, as determined by Student’s t-test. 

 

Figure S3. Effects of scrambled LNA-miR-181a on heart function in male rats. 

Rats were administered with either saline solution or scrambled LNA-miR-181a 

(negative control) 10 days before I/R. 3-month-old rats from each group were subjected 

to 45 min of heart ischemia followed by reperfusion. The representative 

echocardiographic images were obtained from different time periods including baseline 

(A), 1 day before I/R, 1 day after I/R, and 7 days after I/R. (B) left ventricular end-

diastolic dimension (LVEDD), (C) left ventricular end-systolic dimension (LVESD), 

(D) percentage of ejection fraction (EF%), (E) percentage of fractional shortening (FS%) 

(n=5~11 animals/group). *P < 0.05 versus saline control group, as determined by 



Student’s t-test. 

 

Figure S4.  Effects of scrambled LNA-miR-181a on miR-181a levels in male rat 

and effect of PNE on miR-181b/c levels in offspring rats. The total RNA samples 

were isolated from left ventricle tissues of either normal male rats or the male offspring 

rats from each group. Cardiac miR-181a, 181b, 181c levels were determined by qRT-

PCR analysis as described in the Material and Methods. (A) miR-181a levels in the 

saline solution group and the scrambled LNA-miR-181a-treated rats (n=6 

animals/group), (B) miR-181b levels in each group of offspring (n=6 animals/group), 

(C) miR-181c levels in each group of offspring (n=5-6 animals/group). Data are means 

± SEM. The expression levels of miR-181 family are normalized by SNOTD61. *P < 

0.05 versus saline control group, as determined by Student’s t-test.  

 

 

Figure S5. A diagram showing the TGF-β/Smad signaling pathway interaction 

with miR-181a in response to perinatal nicotine exposure (PNE). PNE selectively 

enhances cardiac TGF-β/Smad2/Smad3 expressions, which serve as transcriptional 

complexes in the nucleus to induce miR-181a expression. The enhanced miR-181a will 

target and suppress Smad7 expression, which, in turn, diminishes its negative feedback 

mechanism and consequently indirectly enhances TGF-β signal pathway. 
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