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Effect and mechanism of dapagliflozin on rats with pulmonary hypertension
related to left heart failure based on the TGF-B/BMP signaling pathway

LI Na, LI Qian,SONG Bei, WANG Xiu-fen, GONG Li-hua
(Department of Pharmacy,Handan First Hospital s Handan 056000, Hebei , China )

[ Abstract] Objective: To explore the effect of dapagliflozin on Pulmonary hypertension related to left heart failure (PH-
LHF) on pulmonary vascular remodeling and cardiac function in rats by regulating the bone morphogenetic protein (BMP)/
transforming growth factor-f (TGF-8) signaling pathway. Methods: The PH-LHF rat model was established by performing
transverse aortic constriction (TAC) surgery. Rats were randomly divided into sham operation group.model group.low-dose
group (intragastric administration of 1 mg/kg dapagliflozin solution) , high-dose group (intragastric administration of 3 mg/kg
dapagliflozin solution) ,and pathway activator group (intragastric administration of 3 mg/kg dapagliflozin +10 mg/kg TGF-8
pathway activator SRI-011381) . with 15 rats in each group. After the treatment was completed, the right ventricular systolic
blood pressure (RVSP) and left ventricular ejection fraction (LVEF) of rats in each group were detected by using the
superbirth cardiac detector. Pulmonary arterial hypertension in rats was detected by right heart catheterization. Haematoxylin
and eosin (HE) staining was used to evaluate the pathological changes of pulmonary arterioles and to assess the Wall thickness
ratio (WT) and Vascular area ratio (WA) of the vessels. Victoria blue staining and Van Giessen staining were used to observe

vascular lesions in rat lung tissue. Enzyme-linked immunosorbent assay (ELISA) kits were used to detect the levels of serum
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laminin (LN), hyaluronic acid (HA), transforming growth factor-f1 (TGF-81),and hydroxyproline (HYP). The expression
levels of TGF-/BMP pathway-related proteins were detected by Western Blot. Results: Compared with the sham operation
group,in the model group,the walls of the pulmonary arterioles thickened, the lumen narrowed, the tracheal epithelium of the
lung tissue exfoliated, large alveoli fused, and perivascular inflammation occurred. RVSP, mean pulmonary artery pressure
(mPAP) ,mean right ventricular pressure (mRVP), WT ratio, WA ratio, collagen fiber, LN, HA, HYP, TGF-1, p-Smadl,
p-Smad2,and p-Smad3 increased (P<C0.05),while LVEF,elastic fiber,and bone morphogenetic protein receptor type 11 (BM-
PR2) decreased (P<C0. 05). Compared with the model group,the walls of pulmonary arterioles in rats in the low-dose group,
high-dose group and pathway activator group became thinner, the lumen became wider,and there were improvements in inflam-
mation around the bronchioles and blood vessels,as well as fusion of large alveoli. RVSP,mPAP,mRVP.WT ratio, WA ratio,
collagen fiber, LN, HA,HYP,TGF-1,p-Smadl,p-Smad2,and p-Smad3 were decreased (P<C0. 05) ,while LVEF,elastic fiber,
and BMPR2 were increased (P<C0. 05). The results for the aforementioned indicators in the high-dose group were superior to
those in the low-dose group (P <C0. 05) ,exhibiting a dose-dependent relationship. Compared with the high-dose group,the pro-
portions of RVSP, mPAP, mRVP, WT ratio, WA ratio, collagen fibers, LN, HA, HYP, TGF-81, p-Smadl, p-Smad2. and
p-Smad3 in the pathway activator group were increased (P <C0. 05), LVEF, elastic fiber and BMPR2 decreased (P<C0. 05).
Conclusion : Dapagliflozin can improve pulmonary vascular remodeling and cardiac function in PH-LHF rats and reduce the
degree of pulmonary fibrosis. The involved mechanism of action may be related to the inhibition of the TGF-8/BMP signaling
pathway.

[Key words] Dapagliflozin; Left heart failure; Pulmonary arterial hypertension; TGF-/BMP signaling pathway; Pulmonary

vascular remodeling
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