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[ Abstract] Objective: To investigate the effects of different doses of Didangtang on myocardial
inflammatory lesions in diabetic mice. Method: Sixty C57BL/6J mice were randomly divided into normal group
(n=10) and model group (n=50). The diabetic mice in the model group were established by intraperitoneal
injection of high-fat diet combined with streptozotocin (STZ). After model reproducing, the mice were fed with

high-fat diet. After 8 weeks, the cardiac function of the mice was detected by using an ultrasound imaging
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platform. If the cardiac function decreased, the diabetic cardiomyopathy mice were modeled successfully. The
nonmodel mice were eliminated, and finally 40 model mice were modeled. The rats in the model group were
randomly divided into model group, low, medium and high dose of Didangtang group (1.5, 3,6 g-kg"') and
simvastatin group(0.001 5 g-kg"') according to heart function, with 8 rats in each group. The cardiac function of
mice was detected by ultrasound imaging platform, fiber bragg grating (FBG) , triglyceride (TG) and total
cholesterol (TC) were detected by automatic biochemical analyzer, hematoxylin-eosin (HE) staining was used
to observe the pathological changes of myocardium, and the levels of NOD-like receptor3(NLRP3), thiomdoxin
interaction protein( TXNIP), cysteinyl aspartate specific proteinase-1( Caspase-1) and Interleukin-18(IL-18) in
myocardial tissue, as well as the content of reactive oxygen species (ROS) were detected by Western blot.
Result: Compared with the normal control group, the levels of FBG, TC and TG in the model group
significantly increased (P<0.01) ; the values of EF and FS significantly decreased (P<0.01) ; the expression of
ROS significantly increased (P<0.05), and the expressions of NLRP3, TXNIP, Caspase-1 and IL-18 in the
myocardial tissue significantly increased ( P<0.05). Compared with the model group, the levels of FBG, TC and
TG in the middle and high dose groups of Didangtang and simvastatin groups significantly decreased (P<0.05);
the EF and FS in each dose group and simvastatin group improved (P<0.05), and the change in the middle dose
group was more obvious (P<0.05). HE staining showed that Didangtang could improve the pathological changes
of myocardial tissue in mice, the ROS expression levels of mice in each dose group of Didangtang and
simvastatin group significantly reduced, especially in the middle dose group, the expression levels of NLRP3,
TXNIP, Caspase-1 and IL-18 in each dose group significantly decreased, and the effect of middle dose of
Didangtang on reducing expressions of NLRP3, TXNIP and Caspase-1 in myocardial tissue was more obvious,
the effect of high dose of Didangtang on reducing the expression of IL-18 in myocardial tissue was more obvious.
Conclusion: Didangtang can improve myocardial inflammatory lesions in diabetic cardiomyopathy mice by
inhibiting the activation of NLRP3 inflammasome.
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B AR FEAE 50%~60% .

1.2 2y Kok EERIE B R (STZ, 35 [ Sigma 2y
Al AP TR AN R (L R R AR A,
fit45 C1013) , AT 7 (BLA% 20 mg, 7 /&, LM
BV R 25 A IR A [ 25 1 5 720180007 ) , HIR4Y
KRS g i HU 1S g BRI S g BORE 10 g 1L,
WG T RHEEER KRR SERBEAFFL, a2y
WA H R HE S 24 R 22 24 R B S 0 Ty TE L
K BLF D8 e 4 22 TR ) 1 g-mL, 4 °CLR B
Mo BARR-PHLL(HE) G AW (F ), JEK B
THOR I ) 24 4 A2 R A BR A R B-HL sl R
[ (B-actin) HL AR (2 E Abcam 28 & , 585 ab79823) ;
NLRP3 i f& , Caspase-1 HU A, i A8 B A A 5. AE H
T (TXNIP) P A (50 = 1 A ) 5 R AR ) 5%
54 ) 19771-1-AP, 22915-1-AP, 18243-1-AP) ;
IL-18HIR (£ CSTAH L 1845 122428) s Al i 4
A6 W) B (HRP) #5103 Bt SR e BR A M (Ig) G =400
(At A2 S E R R A R\, 5845 ZB-2301) ;
RIPA 2 ( L1 38 < KA PR/ AL 585 PO013B)
/N BRI PR AL (ROS) IR ) 6 (g ot 82 A W) TR IF
T, 4% 5 E004-1-1) .

1.3 fY#% KD-BM 43 H KL, KD-2258 % %5 3 1)
AL VL AS 4 A T BR A AR B A PR A ) 5 BS-
240VET # 2h ¥ & F 4 B 3h A A AL (BRI 5 A= 9
BT HL T A A BR A F] ) s DNM-9602 7 fiff 542 (b
O B E B R AT R A F )  DYY-6C B HL kY,
DYCZ-40G % %% Al (b 52 78 — A W R A BR A
F) ) ; Vevo 3100 Bl /NS ¥ 8 75 12 F & (8 +
VisualSonics 23 7 ) ; Synergy HT B % Yt i b A ( 35 [
B 25 A BR A 7 ) ; CK3IMIF-BGU-LED-CKX53-
LP B3] & 5% W 33 8% ( H A Olympus A A ) .
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Ak 1 A N Y AT TR T A R P I A SO R A
DCFH-DA, T AR & M 1:500 (4 EL i) ;37 °CHE 7 41
Ml 0.5~1 ho WCHEMEE (BREHFRIC) J5 09 B 41 i 2
. 1000 xg B .05 min, | PBS &k, B0 o i &
UUVE W) T 56kl o 5 6 b o B R 2 ' il s A
MR K B O e TR IR K 500, 485 (500+
15) nm, F A & B K R 525(530420) nm. W5 i
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2.7 & H 9% BB VL (Western blot) & M .0 UL
NLRP3, TXNIP, Caspase-1, IL-18 & & FRHU 41 41
P 50 mg im A RIPA 2L fi# ¥, K L 24f# 1 h,4 °CF
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H M1 h, ¥ B SRR B A A R — B (1
1 000),IL-18(1:1 000) ,NLRP3(1:800), Caspase-1
(1:1000), TXNIP(1:1000),B-actin(1:5 000),4 °C
W, B TBT P& 3 WK, i — 4t (1:3 000) J5

£1 HEFZXXDCM/NEFBG,TC, TG K FEH M (i+s,n=8)

I kG A8 R 34 F 60 min, RO K Yk R R L H
Image J FA4 53 B K BEAH -

2.8 Hiib#Jrik R SPSS 22.0 B AR Hr L 1T &
TERL DL xks Fon , Z UL L EAT B R O 240
P<0.05 /R ZRAGITFRE X

3 #7

3.1 H& P % DCM /N BB i Ag By 52 5 IE
WO A BERLZH B FBG, TC, TG K F 53 TH i
(P<0.01); SHBEAYAL L, HRES 1 v L 5 it 4 f =
AT 41 FBG, TC, TG 7K - B & &A% (P<0.05) , 4%
P49 ) i 20 AR AR TE S B 5 (P<0.05) , U WK HY 1
Il 0% [ XK a0 47 R IR L 877 TCL, TG &L, W& 1.

Table 1 Effect of Didangtang on FBG, TC and TG of DCM mice (X+s,n=8) mmol-L"!
251 F /g k! FBG TC TG
EH 4.60+1.34 2.51+0.40 1.21+0.27
LY 17.70+2.28" 8.36+0.87" 5.74+1.65"
IR ERY] 1.5 12.54+1.84% 5.17+1.11 3.33+0.75
3 6.84:1.06% 3.13+0.552 1.47+0.45%
6 9.36+0.7129 4.77+0.9229) 2.80+0.4823)
AR TT 0.001 5 11.40+1.012% 4.46+1.032%) 2.83£0.3529

WS IE R 4LV P<0.01; SR 4] L4 2 P<0.05 5 54K E 7 R R 4] H P P<0.05 (£ 2 [A]) .

3.2 K47 X DCM /N R 5 O Sh R AR s2 R K
Piz i s 8 G, 515 F 4t g BRI 4 EF, FS BU{H
B EREL(P<0.01) ; SRR L, HPS 7 45 7 i 4l
KSR M TT 41 EF, FS ¥ B & T = (P<0.05) ; K4 %%
rh 3 41 8 AR T O W B (P<0.05) , 22 5 W R 48t
RN WEL, 2.

x2 WEFHDCM MR INEE

Q&M (X+s,n=8)

Table 2 Effect of Didangtang on cardiac function in DCM mice
(x+s,n=8) %
25 %) Fl /g kg! EF FS

EH 84.68+2.96 51.82+3.79
LY 46.01+2.84" 22224221V
EIEERV] 1.5 57.56+4.46>9  29.17+2.8229

3 78.07+1.63% 44.78+1.54?

6 66.50£2.76>Y  3528+2.14%)
FARABTT 0.001 5 71.32+1.112 38.82+0.83%

3.3 &K@ DCM /MR LA L R B4

AER 2 BB  CHRPI A AR 1 4 D IR 7 PR R 21 B 4IE
P49 w0 B 2H  FL R AR AL TT 20 (1 2~4 1))

B 1 |EZXDCM/NRES SEFBHE LEEIHIT

Fig. 1 Effect of Didangtang on echocardiography was performed
8 weeks after intragastric administration in DCM mice
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Fig. 3 Effect of Didangtang on ROS content in DCM mice
E ‘ F (IF, x200)
B2 %5 DCM /NG AL R S F 1308 (HE, x400)
Al 32 s R > X+s,n=
Fig. 2 Effect of Didangtang on myocardial histomorphology of %3 REZEXDCM/ARROS EBIHM (Tes.n-8)

DCM mice (HE, x400)

(P<0.05) ; 5BEAUL LA, #0317 45 7] £ 21 S~ ot
1T 4 ) ROS 3 35 /K 7 B I ik /b (P<0.05) . UL &l
3,#%3,
3.5 HK P9 X DCM /) B L4 21 o NLRP3,
TXNIP, Caspase-1,IL-18 FE H £ IAW MW 51EH
4 b, B R 4] 0 L 41 41 NLRP3, TXNIP,
Caspase-1, IL-18 #& F % i5 B 8 T+ & (P<0.05) ; 5
RUZH P, KPS 1 45 0 i 2 Mo AR A 7T 20 L2 21
ti NLRP3, TXNIP, Caspase-1,IL-18 7 1 % ik 1] i
AR (P<0.05) , FIR$4 17 7] 1k 20 0 A1 7]k 20 B A1 o0
LZH 4 rh NLRP3, TXNIP, Caspase-1 2 [1 % 35 19 3¢
ST S W 55 HE A 1 e 0] e 2 AR B 4 R RO L
A IL-1p 8 Rk AR TE W] 5 3 o fl T
XL B FRIA T B, WK 4, % 4,
4 iTig

DCM 2= B0 Dy fig 58, &F sk D he 52 5 i 3 7E
W 45 T R A2 A =2 R JE A e D AR R RO T
S~ I (1N Nl O RE i e I (1 A A
DCM X F BT, 0 U 28 5o 5 v 2 1 BAS [m] A B 1Y

Table 3 Effect of Didangtang on ROS content in DCM mice (X+s,
n=8)

215 i /g kg! ROS
IEH 8 035.11£166.32
i 17 496.27+2 243.121
IS =P7] 1.5 13 681.14+1 205.922
3 11 955.07+970.45?
6 9965.91+733.17%
AT 0.0015 11 084.98+643.732

W5 IEH AL H A DP<0.05 5 SRR 48 PP<0.05( £ 4 1H]) o

SERE SN DT X O Ty B 1 RN 5 o AR S 56 0ok
B IR & K STZ 5 % H DCM /N BB A /N R 1fi b
T, B =2 — D75k, B AR, WD 17
NG % , OV RE K . /D B AR 7K Pt A AN [A) A B
B+ HE 44 8 50 LA MRS R VIR e, 3 B &
PRI A 0 3 s EF, FS{H A T B, Ul B0
JWE 2 fig w800 WL E A 0 L4 4L ROS,
NLRP3, TXNIP, Caspase-1, IL-18 % i5 ¥ & I T} .
BT AREE 885, /N FBG, TC, TG A Jir &
1%, 16 B HE 14 7 BE 42 [ Ik DCM /)N BRL A% it % 1 1 B
JKAF s HE 34 A8 7 1 100 20 8 3l A I & 50 LA
. 23 .
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4 FHMNROAALH NLRP3, TXNIP, Caspase-1,IL-18F 1
E$3:: N
Fig. 4 Electrophoresis of protein expression of NLRP3, TXNIP,

Caspase-1 and IL-18 in myocardial tissue of mice in each group

x4 HEIEiZH3 DCM /RO ALLE LA NLRP3, TXNIP, Caspase-1,
IL-1BRIEBIFM (X+s5,n=3)
Table 4 Effect of Didangtang on expression of NLRP3, TXNIP,

Caspase-1 and IL-18 in myocardial tissue of DCM mice (x+s,n=3)

a3 Fl4H  NLRP3 TXNIP  Caspase-1 IL-183
/g-kg!  /B-actin /B-actin /B-actin /B-actin
ki 9.25+0.11Y 2.43+0.62" 5.70+2.39" 8.81+2.10"
W 1S 5.86+0.27” 1.43+0.46% 1.35+0.122 2.44+1.61?
3 4.36+1.022 0.86+0.582 1.25+0.572 3.30+2.482
6 5.92+0.682 1.36+0.212 2.53+0.74” 4.19+2.04%

FARABIT 0.001 5 4.75+1.152 1.21£0.222 2.58+0.76% 5.23+3.78%
IR R AL R AR R A X KA 1,

241 ROS,NLRP3, TXNIP, Caspase-1, IL-18 7 ik B i
A U BT R RS T BE A% R R ORE SN, B O L

ROS 2 S ALY (1 B FR A B 58 0E B, v 0 20 45
2 ) 8 2 R AR AR R B ROS! R i T LR A 4t
AALRE T, 8h & & A SR AR IO B, SR Ak L IR R DR
O 5 A P 5 0 T A LI 8 R R N 1) K
AT PR G UL AR B 9E T iF B2 . ROS BE B i &
TXNIP i35 F T, TXNIP J2& 80 1% 4 4E i W 1 56
fFommz—"" W TXNIP (1 2 ik 58 1% Uil
AL TR A M T, DT DR 2% AR RE S N Y R
AT TXNIP J2& 4 5 NLRP3 45 /MA S Y 56
B A, Y kA A AN B, TXNIP 5 NLRP3 £ 7™
A HAE L 51 NLRP3/Caspase-1/IL-18 15 5 18 #%
M AL o 7S AR R CIR S TR L ROS £ fff TXNIP M4
0 A% B 1) 40 R 3835 NLRP3 484 /MA , NLRP3 7
DCM H e 21 G JE/E A . NLRP3 R AE /)N M i i
pyrin 45 ¥ 3 (PYD) 5 ASC K %% PYD #H B /£ 1 ,
ASC %5 — i f) CARD %% 4 38 3% £ pro-Caspase-1 fi{
CARD JE B NLRP3 4 5iE /MA . MM Caspase-1,
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