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Effect of Jingfang (47 ) on the Inflammatory Response in Atrial

Fibrillation Rats via Regulation of the NLRP3/Caspase-1 Pathway
FU Xiangting', ZHAO Yihui', WANG Wanying', ZHANG Wenzong'’
(1.The Second Clinical Medical College of He'nan University of Chinese Medicine, Zhengzhou He'nan 450002,
China; 2.Henan Province Hospital of TCM, Zhengzhou Henan 450002, China)

[Abstract] Objective: To compare four Jingfang [Zhigancao decoction (¥ H 3 %), Guizhigancao decoction
(A FE ), Zhenwu decoction (&), Lingguizhugan decoction (54 KH %) | for their effects on rat atrial
fibrillation (AF), identify the most effective formulation, and explore its impact on the inflammatory response via the
nucleotide-binding domain leucine-rich repeat and pyrin domain—containing receptor 3 (NLRP3)/Caspase-1 signaling
pathway. Methods: A total of 42 male Sprague-Dawley (SD) rats were randomly allocated into blank group,

model group, Zhigancao decoction group, Guizhigancao decoction group, Zhenwu decoction group, Lingguizhugan
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decoction group, and verapamil group, with 6 in each. Rats were injected with physiological saline via tail vein
injection in blank group. AF was induced in other 6 groups by daily tail vein injections of an Ach—CaCl, mixture
for seven days. Following model establishment, rats were orally administered the corresponding drug for 14 days.
Electrocardiograms were recorded to determine AF initiation time and duration. Hematoxylin—eosin (HE) staining and
Masson staining were performed to observe pathological changes and collagen deposition in atrial tissue, respectively.
The collagen volume fraction (CVF) was also calculated. Serum interleukin—13 (IL-1B) level was measured by
enzyme—linked immunosorbent assay (ELISA). Comparative analysis of experimental data identified the most
effective Jingfang. An additional 30 male SD rats were divided into blank group, model group, Zhenwu decoction
low dose group, Zhenwu decoction high dose group, and verapamil group, with 6 in each. Rats were injected
with physiological saline via tail vein injection in blank group. AF was induced in other 4 groups by daily
tail vein injections of an Ach-CaCl, mixture for seven days. Following model establishment, rats were orally
administered the corresponding drug for 14 days. Atrial fibrillation induction time and duration were compared
via Lead Il ECG. Pathological changes in atrial tissue were observed by HE and Masson staining. Serum IL-13
level was measured by ELISA. The protein expression of NLRP3, apoptosis—associated speck —like protein
containing a CARD (ASC) and Caspase—1 in atrial tissue was detected by Western blotting. Results: The Zhenwu
decoction group and verapamil group exhibited significantly longer AF induction time and shorter AF duration
compared to the model group (P<0.01 or P<0.05). Zhigancao decoction group, Guizhigancao decoction group,
Zhenwu decoction group, Lingguizhugan decoction group and verapamil group showed lower CVF than model
group (P<0.01). Zhigancao decoction group, Zhenwu decoction group, Lingguizhugan decoction group and verapamil
group showed lower serum IL-1B level than model group (P<0.01). Zhenwu decoction high dose group and
verapamil group exhibited significantly longer AF induction time (P<0.05) and shorter AF duration compared to the
model group (P<0.01). Zhenwu decoction high dose group, Zhenwu decoction low dose group and verapamil
group showed lower CVF and serum IL-1B level than model group (P<0.01). Zhenwu decoction high dose
group, Zhenwu decoction low dose group and verapamil group showed lower protein expression of NLRP3, ASC
and Caspase—1 than model group (P<0.05 or P<0.01). Conclusion: Zhigancao decoction, Guizhigancao decoction,
Zhenwu decoction and Lingguizhugan decoction can ameliorate AF symptoms in rats. Zhenwu decoction can
extend AF initiation time, reduce AF duration, and improve pathological lesions and fibrosis, potentially
through suppression of the NLRP3/Caspase—1 signaling pathway.
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Caspase—1 signaling pathway; inflammatory reaction; rat
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O D EFHEAL , T8 P B0 5 S 1, v 1~ o B s Sy
R CREAR R S (P FE AR I IR TR IR
AR GBI Jr 2, H G Z RGERTH B T 1, A5 i
PR B P B AL, LA H 50 BB H B ik B
AR HE T, % et v P B B I T KR I [R]
i 1 1R 5 WK BT AR O BB AT, IRt — AR
X Dy BK BR A AE B BRI RILR , &5 78 o 22751697 s B e
PRBL AR LSS
1 5 H*
1.1 S=%shdh 72 A TCRE W R (specific pathogen free

32

SPF)ZMEESD AR, 6~7 4, R 58 (216.29+7.47)g, I H I
IR RH A R R shi A P-4 AHIE S : SCXK ()
2023-0009; 34 it £ A #IF -5 : 20230009010004 . K K4 5=
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$24110-500) AL L BEARAE ( Ach, 5 : B24126-100) 31 H
LR A R A B A R 5 2.5% IR G L L BT
B A BRA A, 45 : M2820) 5 KL A 4 il A F — 1B (inter—
leukin — 18, L — 1B ) il 5K 42 %58 W Bt 3 3% ( enzyme — linked
immunosorbent assay , ELISA )i | & (LI R E R H
FRAT] A5 : SEKR-0002) s RITNLRPIHLAR(HE5:49012-2)
GRBTIH T EBE S EE 1T (apoptosis—associated speck—like
protein containing a CARD,ASC)O$LIE (L5 :40618) 14
K ESABA A 5 RBUME R B BT -1 (cysteine  aspartic acid
specific protease—1, Caspase—1)HLiA (L5 :ab286125) . I
U oI ERE A G (immunoglobulin G, IgG) (#ik5 :ab205718)
I A 25 E Abcam A 7 s BCAZR (VR B I A & (G = KA
WA RAHE L5 :P0010S ).

1.3 FEMNE HBFRFE(IEESartorious Stedim BiotechA ],
5. CP2251) s 2 A4 B U (_E 8 ADInstruments/A A, 74
5 :PowerLab 8/35) ;{8 & 2 i 5% ( H A< Olympustk X 24t , 7Y
5 : CKX41/U-RFLTS0) ; BER R R 58 (56 [E Bio-Rad A ], B
5 :Gel-Doc XR+); ZHIREREHR L (3 E Bio—Rad /> ], B
680) ; = B 2 % B O ML (S5 E Thermo Fisher Scientific’Zy ),
#145 : Centrifuge 5810R ).
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FRF WG, KREEEAEEK12 h, PL6 mL/kghI 4 2555 51
W TET2.5% = IR CBERRIF , 228 EBIKCR 1ML, 4 °C, 3 000 r/min
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H(221.42+9.38 ), 1E MMM SRT AT, FEHLA s (4 B
AN ERT Y78 = B 4 N R 7K (3 B A R A6 S e |
6 MR R 5, Bras L Ash, HAd R RIZ IR 1.4.17 300 F Jr
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PRI F IR0 kgt 1500, 07 7l 2l A IR 2
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PIARA MEAFIRAS
1.53 WEEdERR (D) OHUEL: R “1.4.37, (2) REG B
AR FEEL ik IR “1.4.37 . (3) K BUMIEIL-187KF-: ik
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Rz2 THAKRKRCVFHEE (xs)

20531 n 252550 CVF/%
ZHH 6 0.94+0.39
LY 6 12.69+4.03
K HEZA 6  12.78 g/(kg-d) 6.46x1.41"
HRHRZH 6 1.64 g/(kg-d) 6.56+1.12"
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E 5 E G P0.01; H5AEA A P P<0.01; 5 4
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ikl n BUNE AL B s
ZE4 6
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ZHHA 6 24.10+13.23
AT ZH 6 211.20+49.43
K HEZH 6 12.78 g/(kg-d) 72.74+41.80"
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( ) ( )
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( ) ( )
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SL(P>0.05) . (ULIEI3 #5)

x5 SHAKRBCVF LB (xxs)
gkl n Sel e CVF/%

2 HA 6 1.29+0.41
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AR ZH K BRI TL- 137K -5 FL g Rl i 2 R, 22 7 8
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