N N AT
oW B M K% % 005 Aug 4204)
. 526 - JOURNAL OF GUANGXI MEDICAL UNIVERSITY

TE BRI TE mTAS2R4 W B4 28 i Rl
ZIN BB D s P A S ) i B

FES 2, XRE 2 02, KR
CLAEMERNK 25558 48 M 2210045 2. 45 00 1 Ied 22 Be 25 70 R 4800 221005)

B R T S 00 i O N BT R A2 AR B B 4 (mTAS2R4) 5503 K PR % PR A &N ) RE B S (DACD) IE FH K WLEl . 75
S5 IUEYE CSTBL/6 /N B, R 48 5 d TP A58 50 mg/kg BE MR % 18 28 (STZ) 5 3 2 52 DACD RS o K Bl by /> Bl 73 AR L 2
TSR E (20 mg/kg) 4175 0 5 771 & (40 mg/kg) ZH AT mTAS2R4 #5714 7 (80 mg/kg) 4L, B4 9 R . H ik [F E#4 9 R/
SAENIER 4. R FH Morris 7K 3 = FE A AR RUSIAR PR A5 DACD /N R 102 31 G2 20, TR AR — 40 (HE) e (il M 52 5
P 0 BLAR AL, 42 B 1 D2k (western blotting) ¥ 46 M 1-«B 38 B (IKK /4% Al - kB V3 (NF-xB) {5 518 #% 85 1 \NLR FKji%
pyrin 3 & 1 3(NLRP3) . Caspase-1- 140 g /- % -1B(IL-1B) .mTAS2R4 Ak 5 C p2(PLCRD AR IE . LR : TSR =7
s T AN R IR MBS (FBG) VA i &= A1 4% 2] idAZ D ae 38 2l (3 P<<0.01) . 5 IEF 4AH L R4 /N UG 5 CAT XA
CA3 X #2 Je ¥ H I 2> , p-IKKB/AKKP LL AR  p-NF-xB p65/NF-kB p65 LU AE M2 NLRP3 . Caspase-1 F1 IL-1p 2 A & ik K VTt &,
mTAS2R4 FIl PLCB2 & AR IE /K P MK () P<0.01) . SRR EL A, 35 S0 L 751 B 2 0 28 = 43t T 2 e 3 H 38, p-
IKKB/IKK ELAE p-NF-kB p65/NF-kB p65 H.{E 5 NLRP3 . Caspase-1 Il IL-1p & (4 & 75 /K V- FAAK (1) P<<0.05) . 5 25 = 77 =
ZH mTAS2R4 I PLCB2 & 1 X IE /K FTH i (3 P<0.0D) . & Z I & 41 PLCR2 &5 R K- F I+ (P<0.05) . £iR: w5
ol % REIBOG il Y mTAS2R4 SZAAAE 5 , I # £8 980 [ M. , AT 24035 DACD /)y BRI 01 ) RE R s

KHEIR) ETURAZARR D 45 v S E R PR AN D) RE R s M A

FE S R587.2;R749.1  CHRFRERS: A XEHS:1005-930X(2025)04-0526-07

DOI: 10.16190/j.cnki.45-1211/r.2025.04.006

Matrine improves neuroinflammation and diabetes-associated cognitive dysfunction in mice
via mTAS2R4 activation

WANG Deming", LIU Shuging’, LING Xin?, LIU Yaowu'. (1. School of Pharmacy, Xuzhou Medical University,
Xuzhou 221004, China; 2. Department of Pharmacy, Xuzhou Cancer Hospital, Xuzhou 221005, China)

Abstract Objective: To investigate the effect and mechanism of matrine in improving diabetes-associated cog-
nitive dysfunction (DACD) from activation of mouse bitter taste receptor member 4 (mTAS2R4). Methods: Male
C57BL/6 mice were induced to establish the DACD model by intraperitoneal injection of streptozotocin (STZ)
(50 mg/kg) for 5 consecutive days. The successfully modeled mice were divided into model group, low-dose ma-
trine group (20 mg/kg), high-dose matrine group (40 mg/kg), and mTAS2R4 agonist quinine group (80 mg/kg),
with 9 mice in each group. Additionally, another 9 mice of the same age were selected as normal control group.
The Morris water maze and novel object recognition tests were used to evaluate the learning and memory func-
tions in DACD mice. Hematoxylin-eosin (HE) staining was used to examine the pathological changes of the hip-
pocampal neurons. Western blotting was performed to detect the protein expression of IKKB/NF-«B signaling
pathway-related proteins, NLRP3, Caspase-1, interleukin-1f3 (IL-18), mTAS2R4, and phospholipase C 2 (PLCP
2). Results: In the low-dose matrine, high-dose matrine and quinine groups, fasting blood glucose (FBG), body
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weight, and the learning and memory functions of mice were all improved (all P<<0.01). Compared with the nor-
mal group, the number of hippocampal neurons in CA1 and CA3 regions of mice in the model group was de-
creased, and the ratios of p-IKKB/IKKp and p-NF-«kB p65/NF-kB p65, as well as the protein expression levels of
NLRP3, Caspase-1, and IL-1B, were all increased, while the protein expression levels of mTAS2R4 and PLC[2
were decreased (all P<<0.01). Compared with the model group, the number of hippocampal neurons in the low-
dose matrine, high-dose matrine, and quinine groups was increased and the ratios of p-IKKB/IKKf and p-NF-«B
p65/NF-xB p65, as well as the protein expression levels of NLRP3, Caspase-1, and IL-1p, were decreased (all P
<C0.05). In the high-dose matrine group, the protein expression levels of mTAS2R4 and PLCB2 were both in-
creased (all P<<0.01). In the low-dose matrine group, the protein expression of PLCB2 was upregulated (P<<

0.05). Conclusion: Matrine can activate the mTAS2R4 receptor signaling in the brain and inhibit neuroinflamma-

tory responses, thereby improving cognitive dysfunction in DACD mice.
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