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Effects of icariin on myocardial cell apoptosis and TGF{1/Smad3 signaling pathway in
rats with septic myocardial damage
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Abstract Objective To investigate the effects of icariin on myocardial cell apoptosis and transforming growth factor-81 (TGF-81)/
Smad3 signaling pathway in rats with septic myocardial damage. Methods A septic myocardial damage model was established in SD
rats via intraperitoneal injection of lipopolysaccharide. The rats with septic myocardial damage were randomly divided into model, low-
dose icariin, high-dose icariin, and high-dose icariin+SRI-011381 groups (n = 10 per group). An additional 10 rats that received intraperi-
toneal injection of an equal volume of normal saline served as the control group. The left ventricular end-diastolic diameter (LVEDD), left
ventricular end-systolic diameter (LVESD), left ventricular ejection fraction (LVEF),and left ventricular systolic pressure (LVSP) were
detected using ultrasound instrument. Hematoxylin and eosin (HE) staining was used to detect the morphology of myocardial tissue. Trans-
mission electron microscopy was used to measure the ultrastructure of myocardial tissue. The enzyme-linked immunosorbent assay was
used to detect the serum markers of myocardial damage including cardiac troponin T (¢TnT) and creatine kinase isoenzyme-MB (CK-MB)
and inflammatory cytokines including interlenkin-6 (IL-6) and tumor necrosis factor a (TNF-a). Western blotting was performed to assess
the expression of TGF{31/Smad3 pathway-related proteins in the myocardial tissue of rats in each group. Results Compared with the
control group, LVEDD, LVESD, myocardial pathological score, myocardial cell apoptosis rate , the ¢TnT, CK-MB, IL-6,,and TNF-a levels,
TGF-B1 protein expression, and p-Smad3/Smad3 in the model group were higher (P < 0.05), while LVEF and LVSP were lower (P < 0.05).
Compared with the model group, the pathological indictors of rats in the low- and high-dose icariin groups were improved ,and high-dose

icariin had a stronger effect. SRI-011381 could weaken the improvement effect of icariin on various pathological indicators in rats with
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septic myocardial damage. Conclusion Icariin can inhibit the inflammatory response in rats with sepsis by blocking the activation of the

TGF-B1/Smad3 signaling pathway , thereby reducing myocardial cell apoptosis and myocardial damage.

Keywords icariin; sepsis; myocardial damage; apoptosis; TGF1/Smad3 signaling pathway
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Tab.1 Comparison of cardiac function parameters of rats among the five groups

Group LVEDD (mm) LVESD (mm) LVEF (%) LVSP (mmHg)
Control 5.25+ 041 3.12+0.29 83.46+9.16 161.96 + 12.31
Model 9.37 £0.62" 6.79 £ 0.52" 42.95+5.92" 58.71 +9.26"
Low-dose icariin 7.40 £ 0.54” 4.98 +0.47" 61.84 = 6.50” 108.54 £ 10.25”
High-dose icariin 539 + 043" 3.24 038" 81.53 + 8.42°"Y 157.83 £ 11.93*"
High-dose icariin+SRI-011381 9.24 +0.59" 6.62 +0.45" 44.67 £5.15Y 60.23 +9.17"

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. low-dose icariin group;4) P < 0.05 vs. high-dose icariin group.
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A, control group; B, model group; C,low-dose icariin group; D, high-dose icariin group; E , high-dose icariin+SRI-011381 group.
E1 BHEETURSAXROIBRARSMBRLE x8 000
Fig.1 Morphology and ultrastructure of myocardial tissue of rats among the five groups observed by transmission electron micros-

copy x 8 000

A, control group; B, model group; C,low-dose icariin group; D, high-dose icariin group; E , high-dose icariin+SRI1-011381 group.
E2 SHKRBOINARHERE x200
Fig.2 HE staining of myocardial tissue of rats among the five groups x 200

A, control group; B, model group; C,low-dose icariin group; D, high-dose icariin group; E, high-dose icariin+SRI-011381 group.
B3 SHEXROGAALATUNELSE x200
Fig.3 TUNEL staining of myocardial tissue of rats among the five groups x 200
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Tab.2 Comparison of serum levels of cTnT, CK-MB, IL-6, and TNF-x of rats among the five groups

Group ¢TnT (pg/mL)  CK-MB (kU/L) IL-6 (pg/mL) TNF-a (pg/mL) TGFB1 I’QS;’;‘? /
Control 186.79 = 26.13 41.35+7.28 76.43 + 12.34 56.45 + 10.36 0.11+0.02 0.09 +0.01
Model 675.83+£3524"  174.67+11.53" 43535+1852"  37436+16.53"  0.87£0.09"  0.87+0.08"
Low-dose icariin 43252 £30.46”  117.42+£936”  263.61 1573”7  223.89£14.80”  0.45x0.057  0.46 +0.05"
High-dose icariin 198.65 £25.34”% 4621 £8.157Y  84.92+ 13407  63.54+11.45"7  0.13£0.03”7  0.10 +0.02*"
High-dose icariin+SRI-011381  663.98 +32.51¥  167.18 +10.84" 42176 + 14.61Y  364.65+1534Y  0.84+0.08"  0.85+0.07"

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. low-dose icariin group;4) P < 0.05 vs. high-dose icariin group.
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1, control group;2,model group;3,low-dose icariin group;4,high-dose
icariin group; 5, high-dose icariin+SRI-011381 group.

B4 5EXROHBELATGF-B1/Smad3EBEXERRIE
Fig.4 Expression of TGF-f1/Smad3 pathway-related proteins in

myocardial tissue of rats among the five groups
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