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Abstract: Objective To study the cardioprotective effect of sesame ethanol extract (SEE) on exercise-induced fatigue
(EIF) rats and its effects on myocardial physiological and biochemical parameters. Methods Rats were randomly divided
into control group (Control) , EIF group, EIF+0.5SEE group, EIF+1SEE group and EIF+2SEE group, with 12 rats in
each group. The rats in control group and EIF group were daily intragastrically administered 2 mL of purified water for 14
consecutive days. Rats in EIF+0. SSEE group, EIF+ISEE group and EIF+2SEE group were given 0.5, 1.0 and 2. 0 g/kg: BW
of SEE daily for 14 consecutive days. Then the EIF rat model was established by treadmill exercise. After exercise, the
echocardiographic parameters (LVPWd, LVPWs, LVIDs, EF and FS), serum myocardial injury indexes (LDH, CK and
¢Tnl) and myocardial tissue antioxidant indexes (MDA, SOD, CAT and GSH-Px) of the rats in each group were detected.
Myocardial morphology was detected by hematoxylin and eosin (HE) staining. The protein expressions of connexin 43
(Cx43) , ATP 5D, phosphorylated AMP-dependent protein kinase (p-AMPK) and AMPK in myocardial tissue were
detected by Western blot. Results Compared with EIF group, the LVPWd, LVPWs and LVIDs of EIF+0. 5SEE group,
EIF+1SEE group and EIF+2SEE group decreased, while EF and FS increased significantly (P<0.05). Compared with
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EIF group, the myocardial injury in EIF+0.5SEE group, EIF+1SEE group and EIF+2SEE group was significantly

alleviated, and the levels of serum LDH, CK and cTnl decreased significantly (P<0.05). Compared with EIF group, the

myocardial tissue MDA content in EIF+0. 5SEE group, EIF+1SEE group and EIF+2SEE group decreased significantly,

while the activities of SOD, CAT and GSH-Px increased significantly (P<0.05). Compared with EIF group, the expression
levels of Cx43, ATP 5D and p-AMPK/AMPK protein in myocardial tissue of EIF+0. 5SEE group, EIF+1SEE group and

EIF+2SEE group all increased significantly (P<0.05). Conclusion

SEE can effectively prevent myocardial injury and

improve cardiac function in EIF rats. SEE may exert cardioprotective effects by improving antioxidant system, gap junctions,

energy metabolism and mitochondrial biogenesis in myocardial tissue.

Key words: Sesame ethanolic extract; exercise-induced fatigue; antioxidant; gap junctions; energy metabolism;

mitochondrial biogenesis
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5D.p-AMPK AMPK —#i i & &, —Hi 3k 111
000 i B¢ . FKF B 5 1:1 000 6 B B9 1gG H&L
(HRP) “HifE % F#EHE | h, I ] ECL %W W
. GAPDHERNNZSEM.

1.2.5 8%y

2% T 281 (60 mg/kg'BW) I 1B 1 5 6k
PR B, 2 B K RO IR I 78 4% 22 3R W I % v 11
SE 48 h, AR JE AT A Y) (5 wm) o 4% R & U
HIXI Y A 64T HE ZL €5
1.2.6 O LA ST A AL 48 bRl

R 32 70 & 1 AR T 0 L 4 2 B AR AR 3 A
JH 8 1SS 0 A A I I G SOD (BTG B R v (TBA
POMIE MDA, 12403 OB EEVE I E CAT, FH 4
HEOUURH B TR 15 I 7 GSH-Px.

1.3 Gttt

ST BG4 R R B e e 22 (Res) o
R T 2 M AT S A A LSD F R R 5
AT Z H LB . ] GraphPad Prism 8 X A{F 43 14X
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Table 1  Echocardiographic parameter levels of rats in each group
! LVPWd/mm LVPWs/mm LVIDs/mm EF FS
Control 2.03+0.14 3.12+0.22 2.98+0.21 81.06+5.67 51.46+3.60
EIF 2.86+0.27" 3.94+0.37 4.05+0.38" 61.38+5.71 30.86+2.87"
EIF+0.5SEE 2.71+0.17* 3.72+0.24% 3.61+0.23" 70.92+4.54" 42.78+2.74"
EIF+1SEE 2.52+0.22" 3.55+0.31% 3.42+0.29" 74.65+6.42" 46.44+3.99"
EIF+2SEE 2.36+0.18" 3.41+0.27" 3.33+0.26" 77.96+6.08" 48.94+3.82"
F 30.751 14.038 23.577 21.228 65.888
P <0.001 <0.001 <0.001 <0.001 <0.001

5 Control 4LAH H , P<0.05 ;%5 EIF ZHAH HL , P<0.05
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Figure 1
Tl 7KV #5  3 T+ (P<0.05) . 5 EIF 4 1L #%,
EIF+0. 5SEE 41 \EIF+1SEE 21 #1 EIF+2SEE 41 #Y Ifil
i LDH.CK Fl cTnl 7K °F ¥ & 3 % % (P<0.05) .
W 2,
2.3 SEE X} EIF K B0 WL 240 S8 AL 8 7 1 52 )
5 Control 2H L%, EIF 2H A0 ILZHZ MDA &
I L1 SOD . CAT HI GSH-Px I 1 ¥ 1 & P& A%

HE staining of myocardial tissue of rats in each group
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Table 2 Serum myocardial injury index levels of rats in each group

e LDH/(U/L) CK/(U/L) ¢Tnl/(pg/ml)
Control 1897.65+132.84  1635.87+114.51 112.65+7.89
EIF 2825.65+262.79" 2574.79+239.46" 208.64+19.40"
EIF+0.5SEE 2 367.48+151.52" 2 154.86+137.91* 163.58+10.47"
EIF+1SEE  2217.79+190.73" 1956.64+168.27" 145.32+12.50"
EIF+2SEE  2161.76+168.62" 1 768.48+137.94* 133.70+10.43"
F 40.273 59.291 97.147

P <0.001 <0.001 <0.001

5 Control 41 AH It , P<0.05;* 5 EIF 40 4 Lt , P<0.05

(P<0.05) . 5 EIF 4 tb 4, EIF+0. 5SEE 41  EIF+
ISEE 20 1 EIF+2SEE 2H 1.0 LZH 41 MDA &&= 8
ZEAG, M SOD . CAT Fl GSH-Px W5 14 34 & & F+ &5
(P<0.05), WL#% 3,

£33 HHKRBONARGUA LS bR AR

Table 3 Levels of antioxidant indexes in myocardial tissue of rats in each group

il SOD/(U/mg prot) MDA /(nmol/mg prot) CAT/(U/g prot) GSH-Px/(U/0.1 mL)
Control 89.76+6.28 8.13+0.57 0.15+0.01 48.68+3.41

EIF 80.21+7.46 10.76+1.00" 0.11+0.01" 44.3424.12"
EIF+0.5SEE 87.87+5.62" 9.13+0.58" 0.16+0.01" 47.87+3.06"
EIF+1SEE 89.96+7.74" 8.13+0.70* 0.17+0.01" 48.59+4.18"
EIF+2SEE 92.55+7.22% 7.32+0.57* 0.19+0.01" 49.64+3.87"

F 5.550 42.298 105.600 3.570

P <0.001 <0.001 <0.001 0.012

"5 Control 41AH [, P<0.05 ;%5 EIF 4 AH L , P<0.05

2.4 SEEX EIF K .0 JJLZH 21 Cx43 F1 ATP 5D 4
Fe38 K AMPK A5 53 B4 16 1) 52 il
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(P<0.05) . 5 EIF 4 L # , EIF+0. 5SEE 41 | EIF+
ISEE A Al EIF+2SEE ZH 1.0 JLZH 21 Cx43  H £k
K 82 T (P<0.05) . WLl 2,

B KBS ATP 5D AR KKFE LR
3 (F=319.059,P<0.001), 5 Control 41 L3, EIF
H YO NIZHEZ ATP 5D #1112 IAKFFEAR(P<0. 05) .
5 EIF 41l % , EIF+0. 5SEE 41 | EIF+1SEE 4] Al
EIF+2SEE 21 /9.0 WLA4L 40 ATP 5D 2 [ % ik K P8
% TH s (P<0.05) . LA 3,

2% 4K B WL 48 AMPK & 1 2 1k K O 22
5+ i % (F=328.434,P<0.001) . 5 Control 41 H.#5,

Cxd3 i ...
Gavort W -
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Figure 2 Protein expression levels of Cx43 in myocardial

tissue of rats in each group
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Figure 3  Protein expression levels of ATP 5D in myocardial

tissue of rats in each group

EIF 20 9.0 ILZH 21 p-AMPK/AMPK % 15K F 2
Z &K (P<0.05), 5 EIF 4 %, EIF+0. 5SEE 41
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Figure 4  Phosphorylation levels of AMPK in myocardial tissue

of rats in each group
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cTnl 7KV By BEAR W IE S T SEE (9.0 JIE & 97 4 H .
X BE4E B YRAIES: T SEE X EIF K LA JIE 45 37
T, HA Rk — RO BT 55 245 6 R UE A R

N A A7 AR T R TSR R G, — R il
7 f8 2 %5, I SOD . GSHPx . CAT #14 t H Bk & i
ity o 3 — P RAERER RS, N4EAE R C 4R E
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TS B R U= W b o BRI R N i)
fbae et , & SR AN BN LA HESSAEY
FEEH5 493, 4 L P AR A DA T A5 K 4 B T AN
M5 . Rtk — 2R SEE X EIF (1.0 JE £ 97
ML, ARBF %28 T EIF KBGO LA 209 i HT sk
TRbrAs Al a5 S F W ,0.5.1.0 Al 2.0 g/kg #Y SEE
PIA SRR T EIF K ROD LA 219 i) MDA % i,
JFHEE T SOD (CAT 1 GSH-Px i 1. it , SEE Xt
EIF 1.0 IR CR A AL 1 5 40 401 6 M 25 DA OGS

S I % BRI A0 B 22 0] A O AT, R
TR/ A3 (A0 ATP) 38 5, 3080 AL 48 i 1) [) 25 i

Cx43 & — Pl 7E O LA A v 3R 35 119 48 B 3% 12 2R
1, E A3 A A0 UAH R 3R 1T, 240 L 05 58k A
JIELJEE i & 3R 2, AR ST WL AR B EIF K RO WL
Alirh Cx43 MYERIBWA FRM,0.5.1. 0 F1 2.0 g/kg #Y
SEE 45 254 3T/ 1 EIF KB L4 21 d Cx43
Mk . P, SEE o036 4% B 7% B2 7] Bt 2 — b
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