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[Abstract] Objective: To investigate the effect of modified Taohe Chenggitang on NOD-like receptor
protein 3 (NLRP3) inflammasome activation in rats with diabetic cardiomyopathy. Method: SPF male SD rats
aged 3-4 weeks were randomly divided into a normal group and an experimental group. The rats in the
experimental group were fed on a high-fat diet for 4 weeks and then received intraperitoneal injection of
streptozotocin (STZ) at 35 mg-kg"' to induce the diabetes model. The rats in the experimental group were
randomly divided into model group, low- and high-dose modified Taohe Chenggitang groups (11.7 g-kg"' and
23.4 g-kg'), and metformin hydrochloride group (67.5 mg-kg') according to the fast blood glucose (FBG).
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The cardiac function and structure of rats were detected by ultrasonic imaging after 8 weeks of continuous
intragastric administration. Blood samples from the femoral artery were collected to detect FBG, triglyceride
(TC), and total cholesterol (TG) of rats. Hematoxylin-eosin (HE) staining was used to observe the pathological
changes in rat myocardium. Serum levels of interleukin-18 (IL-18) and interleukin-18 (IL-18) were determined
by enzyme-linked immunosorbent assay (ELISA). The protein expression of NLRP3, apoptosis-associated
speck-like protein containing a CARD (ASC) , cysteinyl aspartate-specific protease 1 (Caspase-1) , and
phosphorylated nuclear factor kappa-B p65 (p-NF-«B p65) in the myocardium was detected by Western blot.
Result: Compared with the normal group, the model group showed increased levels of FBG, TC, and TG
(P<0.01) , decreased left ventricular ejection fraction (EF) and left ventricular fractional shortening (FS)
(P<0.05) , myocardial hypertrophy and myocardial fibrosis as revealed by HE staining, increased serum levels
of 1L-18 and 1L-18 and protein expression of NLRP3, ASC, Caspase-1, and p-NF-«xB p65 in myocardial tissues
(P<0.01). Compared with the model group, the modified Taohe Chengqitang groups and the metformin group
showed reduced levels of FBG, TC, and TG (P<0.05), restored EF and FS (P<0.05), improved pathological
changes in myocardial tissues, and decreased serum levels of IL-13 and IL-18 and protein expression of NLRP3,
ASC, Caspase-1, and p-NF-«B p65 in myocardial tissues (P<0.05). The improvement was more significant in

the high-dose modified Taohe Chenggitang group (P<0.05). Conclusion: Modified Taohe Chengqitang can

protect the myocardium by inhibiting the activation of NLRP3 inflammasomes.
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Table 1 Effect of modified Taohe Chengqitang on FBG, TC and TG in DCM rats (x+s,n=8) mmol- L'
41 51 ik /g ke IBIT I FBG iH97 )5 FBG BRI A TC BITIE TG
EH 4 4.95+0.54 5.67+0.62 1.97+0.05 1.31+0.21
[T 18.89+1.31" 23.20+2.05" 10.25+0.65" 5.69+0.78"
TR A A% 7 S AR 4 11.7 18.61+0.96 15.15+1.25% 5.63+0.417 3.76+0.217
TRk A% 7 S e ) AL 23.4 18.35+1.36 9.22+1.22%% 3.63+0.27>% 1.68+0.17>%
RN ZE 0.07 18.42+1.06 10.60+0.60>* 3.11=0.12% 1.89+0.322'%
T HIER ALV P<0.01; 5BERAL AR > P<0.05 5 S5 sk Bk A% & A7 I R i 41 4% P<0.05 (R 2 Rk 4[]
F2 MERBAZASZHI DCM KR IL-18.IL-18 M (x+s,n=8)
Table 2 Effect of modified Taohe Chengqitang on IL-18 and IL-18 in DCM rats (x+s,n=8) ng-L'l
2190 /g kg IL-18 IL-18
IEH 4l 13.82+0.35 29.76+0.49
RIS 27.91+1.35" 67.76+3.58"
TR A A% 2K S AR A 11.7 22.40+0.91% 43.89+1.99%
TR B AZ 2R S0 e ) 2 23.4 16.80+0.88% 33.19+2.64%Y
T RUIRZH 0.07 18.20+1.43%% 32.39+2.35%%

A B C D E
T ALTE R 2 B R COm R Bk A% R S IR 1t 20 5 DB R <07 w700 20 E. — T XSUIRZH (&1 2 L 18T 3 1))
1 hnRRBEAZ RS 3 DCM K B o0 BE Ih 88
Fig.1 Effect of modified Taohe Chengqitang on cardiac function of DCM rats
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Table 3 Effect of modified Taohe Chengqitang on EF and FS in DCM rats (x+s,n=8) %
20 51 F /g kg EF FS
IEH 4 79.46+2.51 50.2342.36
H5E 780 21 59.76+7.21" 33.32+5.13"
Tk Bk R 7 R a4 11.7 70.02+2.30% 40.90+2.21%
Tk Ak A R S e R A 23.4 75.60+3.62% 46.14+3.48%
' 0.07 75.10+0.78% 45.87+0.72%

T SIEW A A VP<0.01; SR H Y P<0.05
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B2 MEBkZASHT DCM XRONEALFEESZNZN (HE, x400)

Fig.2 Effect of modified Taohe Chenggitang on myocardial histopathology in DCM rats (HE, x400)

35 X% DCM Kk Bl . WL 40 21 NLRP3, ASC, AR5 W ORI A K RO L4 4L ASC.
Caspse-1.p-NF-«B p65 & 1R EK M HIE Caspase-1,NLRP3, p-NF-«B p65 i [ % ik I & [F
WA b, AR ZH K R0 L 2 ASC | Caspase-1 . %, 2R A W B4 it L (P<0.05), H ks &
NLRP3 . p-NF-«B p65 & [ 3K ik I 2 14 i (P<0.01) ; S v 39 2 AR o A el O Sk B 5 (P<0.05) .
HEH SR8 )E , SRA A LR IRk R % R4 83,

R4 MRBLIZASHIT DCM X R NLRP3,ASC, Caspase-1 % p-NF-«B p65 & B FRiEH M (¥+s,n=3)
Table 4 Effect of modified Taohe Chengqitang on NLRP3, ASC, Caspase-1 and p-NF-«B p65 protein expression in DCM rats (x+s,n=3)

21 51 il /g ke NLRP3/B-actin ASC/B-actin Caspase-1/B-actin ~ p-NF-«B p65/3-actin
R 4] 3.46+0.20" 2.30+0.05" 3.30+0.21" 2.41+0.67"
ik B R S A = A 11.7 2.80+0.16 1.86+0.08” 2.75+0.08> 1.97+0.45%
SR W A% 7 S s 0 2 23.4 2.11+0.26 1.34+0.04>> 2.02+0.07>> 1.57+0.31%%
R 0.07 1.50+0.27>> 1.32+0.14> 1.78+0.44% 1.55+0.20>>
T B IR LA 8 bR R ORI Rkl 1
e, enoe PTG R MR R S B ROR
IR EA LS A SES M, KT R
ASC | 22 kDa T U ZE R 2 B0, TR R TR O LSS | B R I

Caspase-1 == cmm— w——  — e 45kDa

p-NF-xB 16 kDa

[-actin | cmm— — c— w— — 1) kDa

A B C D E
3 &% X R NLRP3,ASC. Caspase-1.p-NF-«B p65 & B & iX
ik
Fig. 3 Electrophoresis of NLRP3, ASC, Caspase-1 and p-NF-«B

P65 protein expressions in each group rats
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% 50 Wk 9 A RN, 5 3500 WUIE K L 2F 48 4k Kot 1
AEN 4 S BB A8, BIF 95 UE S5 DCM 3 4.0 L4
ZINLRP3 RAE /MK 5 8 B2 IR S 5 B R U0 S 1Y
Bl Wk 5 AE 0 WLEF 2 Ak K0 Dy BE 5 34915 31
FHo e ONF-kB 1R O LA 23 R E I B (1 5 22
e SEIR T, Jn 8 NLRP3 5% 5% [ 635, 8 NLRP3 %
iE /NI AL B ALY SRR AR FIRES R, NF-«B
p65 553l & 11 1B 45 A LU = B R B 1R
Ao AHSCHNB N F AL 25 5 45 IKK B , 16 1B 2R
P 2 b 5 6 LN = B IR M B, {2 1E NF-«B p65 %
% 16 - 5 1 2 40 i A% , 4k 1T p-NF-«B p65 2 5 i &
NLRP3 (5 5 45 11 3635 . NLRP3 7 4= J5 78 40 i
[ Ak F B B AW RS, T R S IR A R A 2
i1k o NLRP3 5 ASC i i pyrin 25 #4 3 (PYD) %4
&, F4E pro-Caspase-1 I+ & A= 552 3, N i 1% Caspase-
183 &4 . B W5 PR Y Caspase-1 7] LA 1) #] {2
140 i/ 3 -18(pro-IL-18) FIAiE 11 4 i /i 2 -18 (pro-
IL-18) , I i B2 TL-18  TL-18 43 W 1T 375 2 R i G
e N K A M AR T, O LA AR R PESR BT, i A0 L
P42 W] LL i, NLRP3 4 4t /) 4 J& DCM 4 4
J RO AT RS 5 RS DCM & A K T
FIEZNE . Ik, 706 NLRP3 4 5E /MA T B 16 1k
JEAE 52 DCM 3 2 19 OG5 B

A SRS 5Y A5 R o, B A KRR O LA 2
NLRP3 %4 fif /MA(NLRP3 ASC . Caspse-1) & H # ik
NN I3 IL-18 . IL-18 /K SF B W | 7F, Hoo E
K HE Ze (0BG JIE 45 ¥ 5 ol g wic s 1 B, 42
7 KB LA 21 7 NLRP3 48 5iE /A oot B 3% Ak, ikt
T DCM & e o i 25 T i 8 Ji J5 , DCM K
FBG.TC.TG T ¥4 , & W] jn ok Bk #% 7% <% 7T o
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