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Mechanism of Didangtang in Inhibiting Aortic NLRP3 Inflammasome Cascade of Mice with

Diabetic Macrovascular Disease
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[ Abstract] Objective: To explore the progression of diabetic macrovascular disease and the effects of
Didangtang at different doses on it. Method: Four-week-old male apolipoprotein-E knockout ( ApoE™ ) mice
with diabetic macrovascular disease induced by exposure to high-fat diet combined with streptozotocin (STZ)
were randomly divided into the model, simvastatin, as well as high-, medium-, and low-dose Didangtang

groups. The age-matched ApoE™ mice of the same batch only fed with a high-fat diet were classified into the
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ApoE” (model control) group, and C57BL/6 mice with the same genetic background receiving a regular diet
into the normal group. The sampling was conducted at the 8th and 20th weeks of the experiment for observing the
pathological characteristics of the aorta and the proportion of plaque area in mice of each group at different time
points, followed by the comparison of blood glucose, blood lipid, and oxidized low-density lipoprotein
(0x-LDL) levels. The aortic NOD-like receptor protein 3 (NLRP3) and cysteinyl aspartate-specific proteinase-1
(Caspase-1) protein expression was detected by Western blot assay, and the serum interleukin-18 (IL-183) ,
interleukin-18 (IL-18), interleukin-la (IL-1a), and tumor necrosis factor-a (TNF-«) levels by enzyme-linked
immunosorbent assay (ELISA). Result: The comparison with the normal group revealed that the proportions of
plaque area in the ApoE™ group and the model group were increased (P<0.01), while the proportion of plaque
area in each administration group was significantly reduced in contrast to that of the model group (P<0.05). The
aortic NLRP3 and Caspase-1 protein expression levels as well as the serum IL-18, IL-18, IL-la, and TNF-«
levels in the ApoE™ group and the model group were significantly higher than those in the normal group (P<
0.01). Compared with the model group, each administration group exhibited a significant reduction in aortic
NLRP3 and Caspase-1 protein expression and serum IL-18, IL-18, IL-1a, and TNF-a levels (P<0.05), with
the strongest inhibitory effect detected in the medium-dose Didangtang group (P<0.05). Conclusion:

Didangtang directly alleviates diabetic macrovascular disease possibly by down-regulating NLRP3 and Caspase-1

protein expression and easing the inflammatory cascade.
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2305,G1120,G8590) .

1.3 AU#F  GA-3 B A B i w5 i 4R (K ¥ =38
e W A% SR 0y A3 BR N 7] ) s BS-240VET R 3 ) & H
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2 mg-kg'-d'. ApoE”ZH FIEL B 4 4 ¥ 4 AR FHUAE 3
ok, NREEEB.02mL- g H 1KY , &
SEWEE 19 .
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Caspase-1 1:1 000,8-actin 1:5 000) ', 4 °C Jz i/ i
o TBST PR 3G A 5t TAEW (1:5000),
2 REOC 8 4 5 60 min, TBST PRI 3 W, BRI
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Fig. 1 Effect of Didangtang on aortic plaque formation in mice

with diabetic macroangiopathy (HE, x100)
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Table 1 Effect of Didangtang on area of intravascular plaque
area ratio in mice with diabetic macroangiopathy (x+s,n=3) %
415 Frlli 8 R AE A BESR 20 JR I AE A BRESR
/g kg TR i L TR i L
(1 0 0
ApoE™ 14.2+6.0" 46.2+15.3129
B Ay 23.0+12.4Y 66.3+£13.1'
EEERE 6 11.4+3.0%) 21.449.1%)
3 4.7+42.3% 15.2+8.8%
1.5 8.3+3.5% 33.6+10.0%
AT 0.002 7.3+2.4 18.33.5%

TE: 5 IE R A L U P<0.01; SR LB 2 P<0.05; 5P 4
A2 HE B9 P<0.05 55 8 A I ) 4 H A8 9 P<0.05 (K 2~5 1] ) o
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Table 2 Effect of Didangtang on blood glucose and blood lipid in mice with diabetic macroangiopathy (x+s,n=4) mmol-L!
-~ 4 8 JH 204
/g kg TG TC LDL 1L TG TC LDL I
I 0.8+0.3 2.1+0.2 0.3+0.1 5.1£0.5 0.8+0.1 2.2+0.4 0.3+0.1 5.3+0.5
ApoE™ 2.9+0.4" 38.843.0'2  19.9+1.2' 5.0+0.8%) 3.3£0.4'2 43.4£2.0'2  30.2+4.1'2 5.240.9%
ALY 3.1£0.2" 53.0+2.6" 26.3+7.3D 18.6+1.7" 43+0.5" 59.845.20  35.6+3.4D 18.5+4.9"
e ERY] 6 2.7+0.2 52.4+4.9 20.4+1.9 18.9+3.7 4.2+0.2 56.9+2.8 34.4+3.8 16.6+2.5
3 3.1£0.6 48.4+4.2 21.3+4.4 19.142.4 4.0+0.2 54.845.6 35.143.7 15.5+5.4
1.5 3.0£0.2 52.849.3 20.9+3.7 19.5+4.6 4.1+0.3 53.7+3.8 37.3+6.7 15.6+4.3
FkAbiT  0.002 2.7+0.4 27.245.0% 13.9+3.82 20.6+4.5 4.1+0.5 40.4+£3.00  21.242.3% 20.7+4.0
F3 WMEHFWHERFRDERE /R MEF ox-LDL K FE KM 88

(x+s,n=4)

Table 3 Effect of Didangtang on serum ox-LDL level in mice with

diabetic macroangiopathy (x+s,n=4) pg-L!
2 51 Fl /g k! 8 J 20 J4

EH 73.7+12.5 59.5+14.8
ApoE™ 190.0+8.7"2) 254.5+37.8124)
LY 275.7420.9" 364.3+29.814)
S =] 6 291.3+27.3 370.5£19.3

3 284.3+49.8 315.9£90.9

15 286.7+48.8 336.9+50.0
FARABTT 0.002 190.5+14.82 213.0+37.5%

3.4 XA DR ORI R 72 /N BUAS W) I Bl ik
NLRP3, Caspase-1 £ [1 R0 8 AR, 5I1EH
4 L, ApoET 4 | B A 4 /N B F 3 Bk NLRP3,
Caspase-1 25 [1 ¥4 i 2 F+ 51 (P<0.01) ; 5 ApoE" 4 It
B, BERIZH 32 3 ik NLRP3, Caspase-1 4 H 32 ik /K
B T & (P<0.05) s SRR A LR, 45 4R 25 L BT
A 4 70 i 3 3 ik NLRP3, Caspase-1 2 [ Y 3 ik (P<
0.05) , H AP 71 il NLRP3 25 (135 7 I , &% 44 25 41
Z I PIWAH L, 22 5% e gt 22 2 P 9 v ) &=
ZH X} Caspase-1 £ [13% 35 1) il e % ( P<0.05) , HoAx 45
Mz AR W 2200 . 20 B, 5 1E % 41 i,
ApoE" 41 #5721 /)N B 32 BJ ik NLRP3, Caspase-1 2
F14 25 T 5 (P<0.01) 5 5 ApoE™ 4 L #5 , B AU 4
3fi ik NLRP3, Caspase-1 £ 4 3% ik 7K F 2 B & T+ &5
(P<0.05), 5HRIAILA LU 85, 45 45 25 2 1 m] B Jd eI =
3l ik NLRP3, Caspase-1 4 [ 1 & ik (P<0.05) , H
HEH4 7 v ) 1 41 % NLRP3, Caspase-1 2 (4 # i 7
O (P<0.05) , MR A2 H 2R LRI E L.
W2, %4,

p-actin A S——— 3 kD2

A B C D E F G
204

oo S R
i D ..

A B C D E F G
B 2 /INREZNEK NLRP3 K Casapase-1E& B Rik Bk
Fig. 2

Electrophoresis of NLRP3 and Casapase-1 protein

expression in aorta of mice

3.5 NP PR 9 K I A8 AR /N BRUAS (8] BB i v
IL-18,1L-18,IL-1a, TNF-a % 5 [H 1 7K 5 4 5% g
5 IE % 4, ApoE 4 5 A4 1 v IL-18,
IL-18, IL-1a, TNF-a 7K - 76 A [ B 300 ¥ & 2% 7 &
(P<0.01) ; bifi %5 ¥ F2 F & , 20 J& BF ApoE™ 4 5 £ 7Y
20 Ifil 7 P IL-1B, IL-18, IL-1a, TNF-a 7K V- %% 8 Ji I}
U B0 (P<0.05) ; SHETA AR, 4% 4 G AL AE A
[i) 5 349 44 W) B @ A AIC IL-18, TL-18, IL-1ar, TNF-a 7K
- (P<0.05) . e 8 8 JE B HEPY 1 ) 4 A
il IL-18 , IL-1a, TNF-a 7K~ J7 G T HEHS 5 = (K5
HAL(P<0.05), 5 R TT 4 22 0 LG % 8 X TE
MHIL-187K V- L& AU 225 RG2S 7
20 J& B, HE B 7 b ) 4L 6 1L-18, IL-18, IL-1a,
TNF-o 1 30 ) VB B S0 4884 1 = AR i 4 &
FARABIT 4 (P<0.05), W5,
4 itit

W PR 9 TR I A7 5 A8 1) oo 3 56 il 2 8 ik ok A 1
b Bl Ik ok A A AL R — A 18 P A E TR e |, L AR

. 5 .
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F4 HEFHERFAMDEFT/NREZ K NLRP3 K Casapase-1E B RikKEBIEM (F+s,n=3)

Table 4 Effect of Didangtang on expression of NLRP3 and Casapase-1 protein of aorta in mice with diabetic macroangiopathy (x+s,n=3)
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Table 5 Effect of Didangtang on levels of IL-18, IL-18, IL-1a and TNF-a of serum in mice with diabetic macroangiopathy (x+s,n=4) ng-L"'
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