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ik 2 BT ¥ % (left anterior descending, LAD) 30 min, # # % 120 min, Sham A 4T 5 /R A EA#E. ER FEF &4
LAD, RAZHEMNcw HAN AR /R GHEAMF Ry E S, BAE 4 KR E 20 fiom 4 000 L8545 48 % 9
CK-MB ¥ LDH 4 & ;HE & Z M E A& 4 A RS L4 85 F R Z;TTC 46 % A0 & 4 K Bow L 28 @ 2 ; TUNEL
ge A M A4 KRG L4 40 TUNEL [H M 28 f % 5 5kl RT-qPCR A& M & 241 & B0 AL 4 41 & T 4 % 4 F caspase-3.GS-
DME % IL-18 #7 mRNA k% A F, %8R Control 4. Sham A A E S AR P TR A EHH LRI E LR (P >
0.05); %5 Control 4 .Sham A M J/RAKRCMALHG AR, TAR LR EARSH CNEXLTBRARE AP
<0.01), 0 AL 4 TUNEL M8 2 B F 5 (P <<0.01), 0 L4 24 caspase-3.GSDME & IL-18 mRNA % ik & F ¥
EAHCP<<0.01);5 I/RAAML,SDF AKX R QWAL FHGRE . REAL S HBD QI ERERABRADNCP <
0.01), 5 L4 £ TUNEL [ 28 s 2 81 B Pk ( P <<0.01) .0 fL4L 4 caspase-3.GSDME % IL-18 mRNA % 3k & F & 1%
(P<<0.05), &8 HfusB B &SNS LFEERGARCNEARFIER, T 5 W # caspase-3/GSDME 1z &
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Abstract: Objective To explore the possible protective mechanism of sanguis draconis flavones (SDF)
on myocardial ischemia reperfusion injuries (MIRID) in rats. Methods Twenty-four healthy adult male SD

rats with body weight of (250+£20) g were randomly divided into 4 groups: normal group (Control group),
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Sham operation group (Sham group) . ischemia/reperfusion group (I/R group) and SDF + ischemia/reperfu-
sion group (SDF group), with 6 rats in each group. Ischemia/reperfusion (I/R) injury model was established
in the I/R group and SDF group, namely, left anterior descending coronary artery (LLAD) ligation for 30 min
and reperfusion for 120 min. In the Sham group, the operation was the same as that in the I/R group, but the
LAD was only threaded without being ligated. Real-time monitoring electrocardiogram was used to determine
whether the myocardial I/R injury model in rats was successfully constructed. The contents of CK-MB and
LDH, markers of myocardial injury, were detected in abdominal aortic blood of rats in each group. His-
topathological changes of myocardium were observed by HE staining. TTC staining was used to detect the size
of myocardial infarction in each group. TUNEL staining was used to detect the rate of TUNEL positive cells in
myocardium of rats. The mRNA expression levels of caspase-3, GSDME and IL-13 were detected by RT-
qPCR. Results
way between the Control group and the Sham group ( P >>0. 05). Compared the Control group with the Sham

There was no statistical difference in the molecular expression levels of each signaling path-

group. the myocardial tissue of rats in I/R group was significantly damaged, with more inflammatory cells ex-
udating, myocardial infarction area significantly increasing ( P <{0.01), and TUNEL positive cell rate in myo-
cardial tissue significantly increasing ( P <{0.01). The mRNA expression levels of caspase-3, GSDME and IL-
1B in myocardial tissue significantly increased ( P <C0.01). Compared with I/R group, SDF group had seen re-
duced myocardial tissue injuries and inflammatory cell exudation. The myocardial infarction area significantly
decreased ( P <C0. 01), and so did TUNEL positive cell rate ( P <0. 01). The mRNA expression levels of
caspase-3, GSDME and IL.-18 in myocardial tissue decreased ( P <C0. 05).

vones has protective effects on myocardial ischemia reperfusion injuries in rats, which may be related to inhibi-

Conclusion Sanguis draconis fla-

ting activation of caspase-3/GSDME signaling pathway.

Key words: sanguis draconis flavones; myocardial ischemia-reperfusion injuries; pyroptosis

e 1L 4 O IE 95 (ischemic heart disease, IHD) J& &
FOO M PERIET-F LT EZ AN . S0 U
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ok FF A AL BE e il 2 51 B2 0 f ™ B B THD, AR S i
Stk 1 JUL %) it A3 e 48 SR W BB O L 1L 3 K A2 A I
S5 T 3 S B D 7 T A0 WL A7 o B L ke i - 7 45
fJi (myocardial ischemia reperfusion injury, MIRD) , %
RAET ST Briam Ao ML R ES . T AMI 1
R R AN B AL R B AMIT 2 I U 7 38 B B
MIRT & 28 5 0 BF 50 1Y B2 A5, i R B30 U0 7 55k
O MIRT f 5% s

SR A T T LA B & Y — R 1 4 e T
(programmed cell death,PCD) , H 47 AF 52 40 i 5 £L B2
T 1 40 M PN A 35 1 2 A o A0 N e 2 K B L R CARE R
AP T IL-1.IL-18 K 400 o3 240 5 S 70 4 5
R, Caspase-3/GSDME EMMET /T iEAEZ—,
4 caspase-3/GSDME {55 3 % 8 U I 23 T B0 ML
A AT HE caspase-3/GSDME i 5 14 2 il £ 72
225 MIRI WY & 4 K e KK B AR AL H . B i
b DL SCRR AR E .

Ji L3 7 2 49 810t Ji 1R [ Dracaena co-
chinchinensis(Lour. )S. C. Chen] i & J§ K ¥ & 2 %
PR B A AR . T i 98 R A B RS A LR
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Pkt 28 | My 28 R K T A5 1 43, e 32 A M A s 1 T
MWy ZE, el B ¥ i (sanguis draconis flavones,
SDF) J& M JE i v v 5 i) o R 26 Ak & 40 . i 92 & A
SDF S0 L ke 1 A7 58 4 14 42 47 4 S, R )& SDF Xt
MIRT P-4 L RIATS A Ff 2 — 20 B

1 #MRl5AFEE

1.1 #E

111 SEssh¥ vk SD KRS, 24 H.8 A
%, (250£20) gl. WA KT REEWHEARARA
Al AIES : SCXK GID 2019-0014 , 4] 3% T 47 71 R %
P 2 B 528 s ) o (NO. SYXK 2017-0004) 314 B3
SN 12 h 5 /12 h B A 8, 256 sh W i 3% Dy
N FHRR B R 45 % ~60% R 22~25 C, %5
S A BRI YK . S50 TR A% S ST Sh L
G Y SRR G R . S50 B 58 IR A VL PR R 2
B SCI S S B 2 LStk

1.1.2 FERH  SDF, 245 A K (bR =441 24
7L I TG 0. 5% & W& 4 48 & 40 (sodium car-
boxymethyl cellulose, CMC-Na) ¥ ¥ fic & Lk E o~ 18
mg/mL [ SDF TR & ; R H L LF 4 4 (LI )
2,3,5-= R EME(2,3,5-Triphenyl Tetrazoli-
um Chloride , TTCO) IR & (AL 5B AR s TUNEL # 1
R ) B (2R 5 K s Trizol I & (L # »
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KD cDNA 5 — 8 & Ok Fl & (L9 A4 ) 5 SYBR
Green qPCR Mix i #l & (S A9 s PCR 51 ¥ & W
(AT,

1.2 SR adl5 MIRI BRI g S

1.2.1 S ¥ 24 Rtk SD K Rk B
MEFERED N 44,84 6 H.Control 4. Sham
H.1/R 4 .SDF 4. SDF 4% F#E K 18 mg/mL
(1) SDF R B W% 180 mg/kg 7 1§ AL B, f K
1R EZE 14 d.Sham AR I/R A4 T HRFL 0.5%
CMC-Na B HEE B R 1K 3ESE 14 d, Control 4145
TIEFHREARBAEMT T, 55 14 K5, &#7 /R 4/
SDF 2 K il MIRI 4%

1.2.2 KB MIRI BRI g7 28 SHEN S C %7
SCHkE . MIRT K8, A4 SD R BUAR 8 45 7 18 s 1 5
10 Y67k A S (3 mL/kg) #E4T BRI, 2R J5 iE 47 <45 )
TE L3 BN R S v AL Qi 15 mL/ kg, PEIR
WA 70 /53D - FTHF R B I, /o0 B O .
6-0 FFalr 25 4L LAD 5.0 WLk 1M, 08 %% 0 H 1] B 1A
FWR B ST BB W46 &, A F R, Bl 30
min J5 , WA TT LR 45, ¥ 120 min, Sham 2H 47 #H 5]
FAREME MEARL L LAD,

1.3 ARACRAE SR

1.3.1 Ii% CK-MB & LDH &l  F#7E 120 min
Jei s IR BRI 32 3l kR 48 4 0L, %5 IR BCE 60 min, 50
(3 500 r/min,4 °C,15 min) , & 4E FJZ 1%, R H 57
7600 Series 4= H 3l A= 4643 BT 4K 0 1l 7 ' CK-MB K&
LDH 7K, 9FAf O L5 475 72 B

T ANZEH T, 48 h 5 MG, UK 4 pm Y]
R VIR $ebr e iy R AR FAr 2 e 5, 1 400 %5

Y% 2 5 B (OLYMPUS., H A W22 34 17
1.3.3 O WUESE m A AT FE#EE 120 min 5,

10 % 7K A ST SRR B B, BBCHE 0o UK 20 °C PR ¥ TR 30
min, SR EEOMESS LA T Oy 5 Ul 5 Fr L i fE 2%
TTC W IE 30 min, FIEAHLE A6, LA
GUELIT 6, SRS APL O BE . B A #1485, R A Im-
age Pro Plus 6. 0 B4/ A AL TR FH

1.3.4 L4121 TUNEL Jen 50 A B s L i
TN (1 K, 37 C ¥ F 20 min, PBS ¥k %, 7%
TUNEL 0, 37 C &M E 60 min, PBS PE¥ 3
WL 5 min, % DAPT J i, % i #EOL I F 10
min, PBS Y% T 092 O B KW B Rl B L 722
6B B (OLYMPUS, H A MM 4, TUNEL
FIVEA ML 4 H 5 B 40 M % B i Lo i | 43 Le B R
TUNEL FHYE40 M %,

1.3.5 RT-qPCR X% KT Trizol i3 & M2 3K
Jo B0 HEZH 21 R AR U RNA L SR FH i 2 4140 0
TR GE & RNA ok B2, Al 30 4% 5 i 5] & B RNA
(1 pg) ¥ 5N cDNA, ffi H SYBR Green qPCR
Mix I FITE qPCR ¥ 4% (Light Cycler 9600, {8 & % %)
PIREAR T cDNA, 3 SR .95 °C A2 % 30
s BRJE 95 CAEE 10 5,65 CiR kK 10 5,72 “C ZEAH 30
s»EH 40 K. GAPDH ERINZ . AW caspase-3.,
GSDME.IL-18 ffi A 519 i1 b [ B0 2R T8 |l i it
GRCHTY MG ILER 1. R 22 ki

1.3.2 ONUHZN g Pl OIS, 1550 #r .
£ 1 RT-qPCREI¥FEF
I K 4 R Forward primer (5'—3") Reverse primer (5'—>3")
caspase-3 TGACGACAGGGTGCTACGATC TTGAGGCTGCTGCATAATCGT
GSDME ACAGGGTACAGGGAGAGCAT CCCAGGAAGACTGTGGCATT
1L-18 ACTTGGGCTGTCCAGATGAGAG CGAGTCACAGAGGACGGGCT
GAPDH CTGGAGAAACCTGCCAAGTATG GGTGGAAGAATGGGAGTTGCT

1.4 GEiteeirik  SEE Bk SPSS 22. 0 Giit
BAERr, iHRER (et FoRn, L4 BRI
BRI 2R Ty 22 40 b, AL TR PR EEBCR L LSD- ¢ kg, LA
P <<0.05 RRZERAA G #E L,

2 BR

2.1 SDF i 4b ¥ & AR MIRT K BLIfL i CK-MB &
LDH /K¥ 5 Control 241 .Sham HAH . I/R 4H K K
Mg+ CK-MB,LDH /KB B FE (P <<0.0D); 5
I/R A AH I . SDF 2 K B H CK-MB.LDH 7K *F-
BREARCP <<0.01), W 2,

K2 FAHAKXRMmMEH CK-MB K LDH K EH L&

A7 U/L
2H 5 n CK-MB LDH
Control 2l 6 879.334194.91 964.834+121.72
Sham 41 6  1047.83491.58 1122. 83487. 85
I/R 41 6 2721.334235.45" 3143.33+254. 80
SDF 41 6 1754.834196.79* 2171.504+192. 17
F 119. 86 198. 64
P <<0. 001 <<0. 001

FOFNITERBHFE U (L)X T, @5 Control 4 4
thy a: P<<0.01; 5 Sham A A8 th.b: P <<0.01; 5 I/R A A th,
C:P)<O.OlQ
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2.2 SDF il 4b Bf BE v 42 MIRI K RO WL HE
Ju o, 75 B R, Control 4H A Sham 2H KBGO AL 4H 25 HE
GRS R UL R IE A S T/R A% &2k,
L LA U HES 2L, O LER 2 B S W 24, ] DL 3% 2 ROGE
Y A5 5T SDE 3 A4b B o] LS F% X 26 48 4k . SDF 41
TR LA M A2 25 2 0 /D, o0 WILAE BB 1K 0 WL 4 29 35 L
U O LT 2 18] B 4 4 i i . LI 1,

A1

A AR QLA 4 HE %34 (X400)

2.3 SDF Fikb B GE W/ MIRT K B C LA 4E i FR
TTC Yo BA RO MY B B 2A Frs, 0 WL
AU XN AE X S . i 2B iR, 5 Con-
trol 41 .Sham 20 A1 bt I/R 2H K RO LA 6 1o A9 i
WARCP <<0.0D);5 I/R 41 K RAH L . SDF il 4b B J5
MIRT K B0 WUAE 28 18 LB 580/ C P <<0. 01D,

2.4 SDF kb # s 4% MIRT K B0 L4241 TUNEL
FHPEAN M Al BEALE IR 3 K BLO WAL 2L % A
W) R, i847 TUNEL Jefa, &9k U0 R 7650 T R ALk
PE 5 A 400 A5 LR, gt 45> L EF o TUNEL BH 4 46
M., 5 Control 41 ,Sham A . 1/R 21 K o WL
21 TUNEL FH P40 iR B 8 7+ ( P <<0.0D); 5 I/R

S 51 T 5

| &

« *& =

7z Z 41 7 Z 4

2 A

B« E <

- O 39 *& i = © 3

d 2 - o

= =8

£ 3 21 2% 2

B3 2

ER] Q3

° 2 g

£

= =

< - x 0-

= > & & & &
O O >
& > A N &

o B < o)

e

ZHAH H . SDF Fi4b B 20 K B0 L4148 TUNEL FH A% 41
MR B B REARC P <<0.01), WA 3,

A B
50 &
Control
,;40
< &t
S 30
Sham H
220
/R 104w
0
SDF p &‘g\ %&& & %QQ
5 Control #1481, * P <<0.01; 5 Sham #4148t ,
“P<0.01;5 /R4AAMW,” P <0.01,
B2 &4 KBS IUHE 78 @ AR 69 3R
A B
DAPI TUNEL Merge
Control 80
g s
3 60
Sham = &t
’gao
=
I/R 220
=}
=
0
SDF y &‘g\ 9‘&’& \\Q- %QQ
5 Control 44, * P <<0.01;%5 Sham %4 4 t.,
&P <0.01;5 I/R#AAM,” P <0.01,
B3 &4 KRN A4 L TUNEL BB 48 2 8y th 25 (X 400)

2.5 SDF fiikb# g ] MIRT K B0 LA 2T caspase-
3.GSDME K IL-18 mRNA #jAk/KF RT-qPCR %%
R R,5 Control 4 .Sham ZHAH . I/R 4H K B0 L
ZH 41 caspase-3.GSDME Fl 1L-18 mRNA 3 ik 7K B4
WIRECP <<0.01);3 45 /R 41K §UH . SDF i 4b ¥
ZHAR B WL 2 caspase-3. GSDME Al 1L-18 mRNA
FIRK AR C P <<0.01), WA 4,

= 20+
*& —: = *&
<
Z 8 154
*&# -
EC
= 2 10-
L
2
%
@3 | #
£35 5
= =
)
-4 0-
>
S & %QQ o\‘o d&é‘ & %QQ

5 Control #48 ., * P <C0.01;5 Sham #41.% P <C0.01;5 I/R # A1 W..7 P <0.01,

A 4
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MIRI % 5 HIL i # 25 52 4% » B A © AL 32 2 AL 45
30 VAR A WA e I AN TR NI 14 R = R A
W A Y, MIRT 2 AMI B & WS A B 1Y
HEFEH G FEAEEFM B TR O R
FET-EWE A RF A #F— 2B 83T MIRI 1) 7 7E AL
il K2 A7 % 1 b7 VA SR g % MIRT il J5 B BB & X,

LAY TR MIRT i J5 14 0% fk pe s &R 5 Bl
P 7 52 38 J5 1 4 D BE T SR g R A e,
FEAE T AT ST Bedh /8 AMI B 3% i s B A7 700 fy
B, PCIARJG 1 JE W & 4% 8 18 AU ST Be s i A AMI
BEARIG 2 450 TR VEBE T % V) A 5C , 0 WL BE 1 AL A
Thes 1% B RS O U S8 T i KU 3 m 7. 5 %6
R0 LA AE BE T 23 52 M0 I W 4 A0 T 9k B BE L AN I
2 MIRI 5 . MIRT B LA L 36 T2 07 28 E 258
PATT IRIE AT LA R BRAE T AL I s 0 LA BE VT L g
St AL I A0 T AR B L DAL L 0 AL ASE B T RR X
A MIRT 5 1% W5 B B 25 L. #F58HF 32, MIRI
Aef s LA B 1 AR KL S ECO T RE R RN . AR AT
i TTC G ek 0o WA FE 1 AR, & B0 WL T/R #i4 K
B JULAE B0 T RS G L axX 5 B R A IR 45 SR — 3K

A AR T 175 3 1 S SO 7E MIRT 2B &R ke
HEEEH, BT R AT W TR E
TALEE : RAE/IMEIL NG caspase-1 2 GSDMD 1) £ it
HTEAA, B Z B caspase-4/5/11 2 f# GSDMD
RAE 2 BT 4E , LU M caspase-3 & f# GSDME 4+ &
M AN AR T IR 4 . N o o A2 o Jc 2 35 3 3 B L £
G A PR 0 PN 28 3 S K S E SN R L IR
UESE, MIRT B 41 f A5 17 5 200 R ORE N N 28 0 L3
i 40 20 e AR T e DL R MIRIYY . o 58 £ B
caspase-3/GSDME $& 115 5 # 75 1L J7 25 ¥ $it M 9o
T A AR D ) T A A BRAL T 24 W i
1% caspase-3/GSDME 15 5 i 1% 5 2040 M £ 7= 42 i
ER ST R ARTT 25 AN R R Y
JEIH , AL I7 25 4 Bl 25 2508 o #4206 caspase-3/GSDME
BT E5EBRAESONAMET, ML GSDME, i %
EiES MO ILE O S, Ik, caspase-3/GSDME
15 538 5 1 TG S50 LA B AE T- B DA 56 .l T4 i
FETIAE A 40 25 78 T DN 22 i 140 1% 5 507
BET X SERE A AN AR T TUNEL 3 846 I & B
H A8 ks I TUNEL B 40 J 232 DAk 240 At £ 7 F% B
B T AH S W5 . AR WFSE it TUNEL K
W20 K B0 LA 20 TUNEL A M40 i %, & 31 1/R
HAR LWL TUNEL BH M40 iR 3 Tk s . XA
BERPUGEEL . AT 5 MIRL KAERE. AT
KWL I/R 4% & 5 BT% caspase-3/GSDME {5 5

i, A H qRT-PCR X caspase-3, GSDME
mRNA RIk7KP#EATRI, &3 T/R 41K B0 L4l 4
caspase-3 & GSDME mRNA FiA/KFEH & F 7, 3B
DL T/R i 450F caspase-3/GSDME {5 538 [ 4% 0 .

Caspase-3/GSDME #5715 538 #% B S0 B 38
Pl Bl 2 P TL-18 FIHL N 25 0 0 R, B OR ik 22 11y
W5 5 T A2 A dfe ot P9 3 403 19 A E A 5T, L b R B
SRE T OCHES 5 A A RV L A A R A AR
HESRAE BN 4 A A, SR/ E R B R
BRC LA TL-18 4 & 2 TL-1BmRNA ik /K F 1
BI & AR M /R S 0.0 ULAH A £k
T, AT LA D 28 0 A7 TL-18 I TL-18 BT, WA T X o0
WU 45 42 9 /8 2. B e, A BF 5% iF — 2B W %%
caspase-3/GSDME £& 115 % 38 #% (9 0% 2 & 2 iF 1L-
18 %3k, i RT-qPCR X0 414! 1L-18 mRNA 7K
F-HEAT RN, & BE T/R 20 K B JILZE 262 4% 4 i 1R 5
IL-18 mRNA k8, IL-18 REAMMA £ 1 Kk
B— 0.8 TRREANBENR. S 5N R RIER
REFY JRE KN A MIRT A 5 5 BE AR B ML) =2 —
R PR AR BRI Y 10 98 S B 28 Bk A L TR R I M 3
FVES I8 K 52 ik — 20 A e RE SO . PRI 3 i
XTONVH 2R B Y F HE Je 0%, & B 1/R 41 KR
OWLEFHEWT 4B B, ] WA Z RAEA B . DL L4
HULH MIRI i3 2 /7 caspase-3/GSDME {5 5 3@ 1% 1Y
OE A E TL-18 mRNA ik B, M5 S 2 5E R
JnE MIRI LU 4

o 1M 35 BB B A PR PR AR B /R R 4 A%
DAL= AR O I PR IR YT T B 2 AL
P 2 i A BF 5% 26 B L SDF Ak B8 X% MIRT K LG L
RAE R IR E Y {2 SDF %F MIRT .0 L 44 BBl
il i R PR BH . AR F 538 A 4 K R MIRT BE A, #5835
SDF #i &b B %t MIRT K B0 AT RELR 9 HL . KBS 1/
R 1A . SDF i kb 3 J5 MIRT K LG L2 23 6t 453 0
B2 RAE 20 IS v/ o0 IUEE BE T AR/ S 0 LA 21
i caspase-3.GSDME J IL-18 mRNA #i I/R 41 kK K
A 5 B AS L BB SDF i &b B X MIRT 0 WLE A AR 5 1
FH .7 G 5 Ml caspase-3/GSDME {8 5 i I & A
x.

Zi Lk AR W2 3 B SDF il Ak 3 0] DLk
MIRT > UL 93 2 B a4 48 0 S I » JLATL ) W] B 55 4
il caspase-3/GSDME {5 5 i 3G A3 ¢, X — 45 1
i SDF 3477 MIRT #2415 1 52 564K 4
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