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Effect of Tongren Niuhuang Qingxin Pills on the brain tissue protective effect in
vascular cognitive impairment model rats via the NLRP3/Caspasel/IL-1f signal
pathway

CHEN Xia, XU Yi, ZHANG Siyu, LIU Dan, ZHU Xiaoguang, LI Jinsheng, DU Yingjie
Science Research Institute of Beijing Tong Ren Tang Co. Ltd., Beijing 100079, China

Abstract: Objective To explore the protective effect of Tongren Niuhuang Qingxin Pills on brain tissue of vascular cognitive
impairment model rats, and the mechanism of its effect on NLRP3/Caspasel/IL-1B signaling pathway regulation. Methods
Establishing a vascular cognitive impairment rat model by ligating bilateral common carotid arteries. The rats were randomly divided
into sham operation group, model group, Tongren Niuhuang Qingxin Pills (0.6, 1.2, and 2.4 g/kg) groups. Pathological changes in the
cerebral cortex and hippocampus of model rats were detected by HE staining detection, pathological changes of neurofibrillary tangles
in the brain tissue of model rats were detected by silver staining. Immunohistochemical detection of AB expression levels in brain
tissue, ELISA detection of TNF-a levels in brain tissue; Western blotting was used to detect the expression levels of NLRP3, Caspasel,
and IL-1 B proteins in rat brain tissue. Results Tongren Niuhuang Qingxin Pills could significantly improve pathological damage
such as neuronal reduction, degeneration, and necrosis in the cerebral cortex and hippocampus of model rats, Tongren Niuhuang

Qingxin Pills could significantly improve the pathological changes in the brain tissue of model rats, such as disordered arrangement of
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neurons, thickened nerve fibers, and deepened silver staining. Compared to the model group, Tongren Niuhuang Qingxin Pills (0.6,
1.2, and 2.4 g/kg) group could significantly reduce the expression level of AB, TNF-a, NLRP3, IL-1p in the brain tissue (P < 0.05,

0.01). Tongren Niuhuang Qingxin Pills 0.6 g/kg group could significantly downregulate the expression of Caspasel protein in the brain

tissue (P < 0.01). Conclusion Tongren Niuhuangqingxin Pills had a good effect on brain tissue injury caused by vascular cognitive

impairment. Among them, inhibiting the activation of the NLRP3/Caspasel/IL-1f signaling pathway to improve the

neuroinflammatory response might be a key link in the drug's effect mechanism of treating vascular cognitive impairment.

Key words: Tongren Niuhuang Qingxin Pills; vascular cognitive impairment; NLRP3; Caspasel; IL-1p; TNF-a

LA P DA R A i A 9 AR 3 R L A 6 IR
(R IMLE FERMS) SO i 4 h i S Bk is £
IWHIB I RESZ MG IR S A AE, s T A FFEEE T
NS IE 7L IR el o IR = R TR S RS & T L e
WG RS, BEESHINCIL R, $ATEES R
55 RBDREEENRIDIRERERT . B AR EIE DD
LAk, AN ARG B AR 2, B
HHASFRON T T ] 8 J A I P R o LA P A e
TG AR I FE AU T 2 AR BRI 7R, Bk bk
Z TR, HER JORE A I M 0 i 1R A%
RIFHLHIF E BB AE 2 —, Rt ) 2
Kz 7381,

BHBREAERNMEGHBAEZAER 3
(NLRP3) {5 5B B TE X SO RIFHEAEH, S
2 RAPIRI R E R REVIM IS, AT LUIE N EnTh
AE N M IOREREA-S), NLRP3 FRIVSOE AT {3 R e bt
RIREHME-1 (Caspase-1) ¥hfk, MR 5 KE K
THYIMA 2R (L) -1B, JJE 8RE R AN AR T
[Al It NLRP3/Caspase 1/IL-1B 15 5 38 4% T {E A& 14
RIS T AE VA T HE A . AT H AT RE e B2
TSI [ 2R 3537 /O L RE W 55 50 I A R B A
FEA K SR STACAZRE /T, ) L P A S RS A ¥R T
PERAUY, B SGF ifi 8P DA 2R B A ASE 25 K BRI 2H 205
5 (14 52 T R0 2 ) R AR T AR P R ATL A A B
ffo DRIMASHI AL B 75 G2 IR A 377 0o LN I A 1
AR A TR S 40 i 28 20 B SO R s, I I A
G A= A B3R O AL 2 7538 5 ) 4% NLRP3/Caspase-1/
IL-1B 15 5B Bk R A6 T M N RIS 1 1E
N2 58 3 R A 7 0 FU T T A 1 A R B
TS I R p RO RSOSEALA B2 A S B6 AH
1 7R
1.1 KIS

SD K§, SPF %, MElE, {AKiE 180~210g, 14
AR R REAEVRH R AR AR, AT iEdgR
SYXK (50) 2024-0015. SL36shP0A7%F SPF s
EW, HDGITHREE, 120 BIREREIA, BHYOK. RE,

HEE 20~26 C, FXHRE 40%~70%. AL
I IR e R 2 0 R R ) SRR B A A A 2
ROEHHGET (95 YITY-2024-041801004),

1.2 754

FA AR iEE O R A A B A IR A R 1R
=5 Z5), A% 3 g/AL, 5 23010805). Je St
R QEE 2R AR AR, Mt 20 mg/
ft5 231109).

1.3 IRXFIFLEE

RIS FE R - (TNF-a) ELISA #R7 &
G RAEY TREEIRAR], 'S 026103328);
P22 (ADTC-NTP) ELISA R & (i
AR A RA A, #it'5 ml059112-2); £ 5K HiE
[f &7 (Biosharp, ftt'5 24101933); Ha R4
KAl (RNELREMREARAA, #its
CR2311065). BCA 5 H i€ #EiX7 & ( LilgE =R
EVFARGIR AT, #t5 092822230414), RIPA 41
SV MR AL R R HE AR A R A A, it
5 2024ZOFC1053). #i B-lE¥FEEE A (AB) /APP
ik (R LEAMTEARAA, #ts
00132908). NLRP3 #ifl Crlp i +-48 M) THEAH
FR 2], b5 BOS8040BP4594 )., Caspasel Fifh (it
DB THRARA R, #'5 BST17294291).
IL-1B Ptk R LEAE TREERAR, #ts
BOS703BP70). B-WLEIEH (B-actin) Hifk (Cell
Signaling Technology, 4970s). IRDye 680RD Ll
i/ R Hidifk (LI-COR, D40227-05). IRDye
680RD Il EHi e IgG —PiPifk (LI-COR,
D40109-05).

Epoch2 F§Fr{¢ (BioTek. USA). Odyssey FC it
LA BT S RO e g 24 (£ H
LICOR A7]). Bio-Rad /N TE B LKL EN RS0 (3£
ESE[ERIR/NEI DS
2 FHE
21 EiR, DHES5%Y

SRS S YE SRR TR S, R BRI R



FA0HBEIH 202543 H RS Y3

Drugs & Clinic Vol. 40 No.3 March 2025 *+ 539 -

HFERZ . KA 2%KE L2484 2 mL/kg ip R
e, AMENEE, W, FUERYIE, 4B XU
BBk, —SEEEM GGG K. BFARA
B F5 DM SIS S KA 5 3L KR RIS B 2
HHH IRBE T B B R e S T DA R 5T gk
ITRENLAN TS, DARIERR LI shs. KRG H =
T N 5 325 25750 & 45 55 07 1R AT 2450 2
S A EIR O N IRAFIEZMH 12,
R B 60 kg THE, NS5 KRIE /LN
6181, T HK R HEARGFIE R 12 g/60kg X 6=1.2 g/kg,
WG RS RGRIE B A&, A FRE ) 2 15 2.4 g/kg
N, PLRFIER 172 6% 0.6 g/kg NKHI&
JEEHCE it BB ARAFIE RS H 120 mg, 15
KR HE AR 2 120 mg/60 kg X 6=12 mg/kg. &
B A=A BE O, 1208 0.064 0.12. 0.24 g/mL [
WREEIR T Al fb K, 25 BN [R) R B 1 R A= 25
HOIIBEW, I8 10 mL/kgig 4425, SR G
BENL D N JEZEHS (12 mg/kg) 4. [F4Z
AL (0.64 1.20 2.4 g/kg) . BAEHHFR
ig PN FIEMZY, 1 kid, 4254 7, BT
ARLAFIRRIZE K R ig 45 TR FRAE K
2.2 FNLALRTRIBEAG

RKIRG PG, SRR RIER R, 18 E3)
FKE AR BE 5 W SkEOR SRR, FHUKAE 2] Eh K o
Ve MR KA 2 B A7 T—80 “CUKFLRAT,
PR MILAR SR R, K 22 RN 4%2H 240 Hg
e, KERGHLTE 4% 2320 [ e i ]
NG, BRIEREK. THEEY. R, Ak
WL PR B 04um). VIR Bl Kib. AR, -
e (HE) Guta, BREEIREMIK, —HZE,
PER T[], FARECREE MG, WA K i 7l
FJZE PR B 2R AR AN . KRR I 4 U Y e B et
FEKEHATHUREE . ) BSA B, A A Hilk
4 CEEME, MABNRT AMYEEIRICH =Pt
37 ‘CH## & 30 min, #H{T DAB B, JHRAREE G,
AR e ], A RECR AR RIS, WA ALK R 4
gl AR RIEKPAE DL

K BRI ZE 2 R It 22K G H 2 R (9
B gef, B ECREERNR, WEREIAR RN
H YRR i A Y g0 25 B 0
2.3 RAEEFNE

WK BRI 2Pk B s FH UK AR B R K8 10 9
LEBMRIR SI2E, 25005, $4IE ELISA Rl alsR) & i

B E L35 F TNF-o (IR IAKF.
2.4 Western blotting S MIfX2E2+ NLRP3,
Caspase-1. IL-1p ERFIEKFE

B — 38> I 2H 25 7] RIPA ZHL 25 /4 o 2 i $E B
MM, BCA WGH&NE & EKRE, BHEMEAE
FIIREE 3. 10% SDS-PAGE &I 73 B 70 B iR
R RE S, SRR R NC I . BRI =i
B0, VM, BEJS I NLRP3. Caspasel. IL-1B.
B-actin —#i, 4 CHFE, PelBE AR ZGM it
FIWE, RIE, iEH Odyssey FC I 44X 350
AL E R I T Re B R G o A S, Al A
B-actin AN Z.
2.5 GtEAE

iz SPSS 27.0 BT GE It o0, SR
P x +s Fon. BRSCHHT T EF RIS . HEF
1% H One-Way ANOVA VLB T HAH B LA T ZEA
F+1% F Dunnrtt's T £ 503547 41 1] FL At
3 4R
3.1 R4 EBEOAIER KR NAE L RIEFN
TR FZ N

HE Gutogf Bny 50, AR K 5 o7 F it 1 26
SR ICHES KL, AT E B
LR AREA . U REE O AET
T4 AT B SRR AR ORI 4 e B A,
FIN N KGR R R S5 % i S 4 8 G ik /> 17 1 S5 A
RIHH R AN IR FERE S R
Je JE A B A AR ) SR A L A 2 . 4R
I A 2 S 7 0 AL KT I 7 PR A R B 1 e A R I A
w1 i 2 S B B — R R, L 1.

L R

e S
JE L F

i R
b

i S e
12

4335 0 (g %g ™)

1 EM=HFEFHOLT ME M A FPERFER A R AR LR

RIEF TR G5k CA1 X, HE)
Fig.1 Effect of Tongren Niuhuang Qingxin Pills on the

T

pathological changes of brain tissue in rats with vascular
cognitive impairment model (CA1 region of hippocampus, HE)



+ 540 « FEA4BEIY 2025FE3 H

AR E bl

Drugs & Clinic Vol. 40 No.3 March 2025

PRI ORI R BRP ALK B P2 T
RS AR, MERAGEHTIA T, FHAHX
B2 TCHEI L, MR SR AT 4ERR, SRALIIR,
ER W B M e R AP e g g, R AR sais o &
AR R L AR B T W B RS s G
OREREM R . SRR A Sl O AL R R 22
WIAENI R AER I, WE 2.

1.2
2R 2L AU (g kg )
2 E=4EB ORI MEM ARSI IEE KR KER
REEF RN (SR
Fig.2 The effect of Tongren Niuhuang Qingxin Pills on the

pathological changes of brain tissue in rats with vascular

cognitive impairment model (silver staining)
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Fig.3 Effect of Tongren Niuhuang Qingxin Pill on the
expression level of AP in brain tissue of vascular cognitive

impairment model rats (immunohistochemistry)
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Table 1 Effect of Tongren Niuhuang Qingxin Pills on the

expression level of AP in brain tissue of vascular cognitive

impairment model rats ( X*s )

21 5 n/H FE(g ko) AP Tk PR EE
BFR 9 — 23.57+7.05
i it 11 — 39.65+8.48"
JE BT 11 0.012 29.18+12.27#
F{- A4 0L 10 0.6 26.44+9,78#
10 1.2 28.32+15.41%
10 24 24.75+4.81#

SEFARALLE: "P<0.01; SHMALER: *P<0.05 #P<0.01.
*P<0.01 vs sham operation group;"P<0.05 P <0.01 vs model group.

®2 ECFEBOCAIMEMN AT REFESIREE AR X
4RO TNF-0 RiAKFHEND ( X +s)
Table 2 Effect of Tongren Niuhuang Qingxin Pills on the
expression level of TNF-a in brain tissue of vascular

cognitive impairment model rats ( x*s)

2053 n/H FIEN(gkg!) TNF-o/(pg-mg™)
BRFEAR 9 — 59.96+12.97
it 11 — 89.354-19.44*
Je P 11 0.012 59.124-14.53#
FBEF LM 10 0.6 54.16+22.67%

10 1.2 61.75+23.24%
10 2.4 51.934+17.43%

H5EFARALE: “P<0.01; SERALLE: #P<0.01.

*P <0.01 vs sham operation group; P < 0.01 vs model group.
Caspasel IL-1B & HFRIEKFHEF R (P<0.05.
0.01), Tt BIAR I K BR i 2.4 -h NLRP3/Caspase-1/IL-
1B A5 T BRI, (L RAE S AR A . AR
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Fig. 4 Effect of Tongren Niuhuang Qingxin Pills on the
expression of NLRP3, Caspasel, and IL-1f in brain tissue

of vascular cognitive impairment model rats
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Table 3 Effect of Tongren Niuhuang Qingxin Pills on the expression of NLRP3, Caspasel, and IL-1p in brain tissue of

vascular cognitive impairment model rats ( x*s)

. _ E A EEE

AL /3 Alilg+g™) NLRP3/p-actin Caspasel/B-actin IL-1p/B-actin

BRFER 6 — 0.03940.017 0.14440.037 0.16140.029
T 6 — 0.09040.011* 0.1984-0.039" 0.2504-0.072*
J& B 6 0.012 0.076+0.017 0.15340.033 0.14440.028%
[ 2R S O AL 6 0.6 0.048+0.014% 0.12740.033% 0.14040.046%
6 1.2 0.065+0.014% 0.15840.029 0.19140.065"
6 24 0.055+0.019% 0.16840.054 0.16440.031%#

HERFARALE: "P<0.05 "P<0.01; SHRALE: “P<0.05 *P<0.01.
"P<0.05 "P<0.01vs sham operation group; *P<0.05 *P<0.01 vs model group.
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