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Abstract: Objective To investigate the protective effects of Litsea lancilimba essential oil (LLEO) against myocardial ischemia-
reperfusion injury (MIRI) in rats and its effects on myocardial energy metabolism, and to preliminarily explore the regulatory changes
related to the RhoA/ROCK1/ATP5D axis. Methods Sixty SPF-grade male SD rats were randomly divided into six groups: sham
surgery group, model group, Compound Danshen Drip Pills group (positive control, 0.4 g-kg™), and LLEO low-, medium-, and high-
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dose groups (0.3, 0.4, and 0.5 mL-kg™"), with 10 rats in each group. The sham and model groups received an equal volume of solvent
(0.9% NaCl solution containing 1% polysorbate-80) by oral gavage for 14 consecutive days. After the final administration, myocardial
ischemia-reperfusion injury (MIRI) was induced by ligating the left anterior descending coronary artery for 30 minutes followed by 60
minutes of reperfusion. Eight rats from each group were included in the final analysis. Cardiac function was assessed using a biological
function experimental system; myocardial pathology and ultrastructure were examined via hematoxylin-eosin (HE) staining and
transmission electron microscopy; serum myocardial injury markers were measured by ELISA; myocardial cell apoptosis was detected
by TUNEL staining; expression of apoptosis-related proteins, RhoA, ROCK1, and ATP5D was analyzed by Western blotting; oxidative
stress indicators and ATP synthase activity were determined by colorimetric assays; levels of adenosine triphosphate (ATP), adenosine
diphosphate (ADP), and adenosine monophosphate (AMP) were measured using commercial kits, and the ATP/ADP and ATP/AMP
ratios were calculated. Results compared to the model group, LLEO improved cardiac function, reduced myocardial pathological
and ultrastructural damage, decreased levels of myocardial injury markers and oxidative stress, and lowered the rate of myocardial cell
apoptosis. It also increased the ATP/ADP and ATP/AMP ratios and ATP synthase activity, upregulated ATP5D expression, with
significant differences observed in the medium- and high-dose groups (P < 0.05, 0.01, 0.001). Moreover, the medium- and high-dose
groups significantly downregulated RhoA and ROCKI1 protein expression (P < 0.05, 0.01). Conclusion LLEO can alleviate MIRI-
induced cardiac dysfunction, myocardial structural injury, oxidative stress, and cardiomyocyte apoptosis, and improve myocardial
energy metabolism in rats. Its effects may be associated with inhibition of abnormal RhoA/ROCK1 activation, upregulation of ATP5D
expression, and enhancement of ATP synthase activity.

Key words: Litsea lancilimba essential oil; myocardial ischemia-reperfusion injury; RhoA/ROCKI1 signaling pathway; ATP synthase;
ATPS5D; energy metabolism
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Fig. 2 Effects of LLEO on myocardial histopathology (A, %400) and ultrastructure (B, x5 000) in MIRI rats
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Fig.3 Effects of LLEO on serum myocardial injury markers in MIRI rats ( X £s, n=8)
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Fig. 4 Effects of LLEO on cardiomyocyte apoptosis in MIRI rats (x200, X ts, n=6)

15 1.5
s
B o s 210
. <
Bcl-2 --— — —-‘2 6><104§ " S
Cos 205
Bax‘ -——_—-‘ZIXIO“_ ok i &
uleavedCaspase—B‘ ——-.—---- ‘17X'm fREA #% DDP0304 05 {E%EFA ﬁﬁi DDP0.304 05
LLEO/(mL-kg™) LLEO/(mL-kg™)

pro-Caspase-3 ‘ e e o ‘3-7>< 104

cleaved—Caspase—Q‘ —- ! e —— — ‘3.8X|U4r?

pro-Caspase 9 | AR S A A S 610

GAPDH ‘ e — e — —‘S.GX 10*

BEAR ## DDP 03 04 05
LLEO/(mLkg 1)

ﬂfﬁﬁﬂt #4 DDP0304 0.5
LLEO/(mL-kg™)

RFEA #% DDP0.304 05
LLEO/mLkg™)

cleaved Caspase-3/pro-Caspase
cleaved Caspase-9/pro-Caspase-9

H5EFRUALE: P<0.001; SHAHLE: *P<0.05 #P<0.01 *P<0.001.
P <0.001 vs sham-operated group; *P<0.05 #*P<0.01 *#P<0.001 vs model group.

5 LLEO Xt MIRI KE/OCAVERAFRTHEXEBREHIFNME (X x5, n=3)
Fig. 5 Effects of LLEO on apoptosis-related protein expression in myocardial tissue of MIRI rats ( X +s, n=3)
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