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Research of the effect of baicalin on renal injury in nephrotic syndrome rats by

regulating the HMGB1/TLR4/NF — kB pathway

v o#", 2 "’ WEBH  FIT RS R RTERKREA BL(HMGBL)/Toll £ 52k 4
(TLR4) /#%NF «B (NF — «B) il % % ' 9 £ 5 ik (NS ) K B 45475 79 52 1
Frik SD KRR IR BRI S5 41 HMGBL 400l 57 41 Al HMGBL 3%

(1. RS LI OER o 28K b B FI A2 12 o BT ERALAN, Hoft2H O BR M 3 Ao B2 i ik i S BT 25 2 19 X
BEAEFRL . KT 300450) NS BRI, BB ) 24 h 5 AL B, SCEG 41K BUHE 100 mg - kg #EE

HMGBI i 721 AR FAHE T 0.03 g - kg™ HMGBI i 57 H 5505 s HMGBI #4755 51
IR R H 100 mg - kg™ FEEAF FLIE 5T 8 ng - kg™ HMGBIL 315 5
GONG Pu', WANG Qing" HMGBI £ & [ (fHMGBI ) 5 % %0 45 1 %) B8 4 ok B9 B e i o
10 mL « kg ™" A HIER K o AFALFE 1 YR, F54E 30 d, 4G 24 h FREE [ 3 AL
BiF PR ZEFKT BRI B IR 40 A R - 18 (IL - 18) HL i 4 it ik 2k
Fl - 1(MCP - 1) B IRSEH F — a(TNF — o) 7KF-; I TUNEL 3 8 35 46 )
Medicine:, b. Department of Critical Care IR £HL 280 H 20 0 T 2R 5 R R S 3 A T U I R K A R R T 3

’ (Caspase —=3) 8 4 p53(p53) \HMGB1 . TLR4 .p — NF — kB p65 & [ X}
Medicine, The Fifih Central Hospital of | sy s fgomisi BB ESL SV BN I A EE /R A A B
Tianjin, Tianjin 300450, China) JEMEANMTEN . XIRAL BRAL S22 HMGBI ) 41 HMGB1 3% 1411
KEL 24 h JREE 504 (65.56 +4.73) (212.19 £12.26) (87.76 +5.15) .
(95.53 + 6.11) Fl (138.87 +8.25) mg - 24 h~'; Ifi % 1 fIL BF 4 %1 A
(51.57£3.18 ), (128.86+7.25) . (63.69 + 4.12). (70.75 + 4.06) A
(95.73 £5.29) wmol « L™"; fi 35 ZE 040 914 (4.23 £0.25) . (10.68 £0.61) |
(5.44 £0.32) (6.18 +0.39) F1(8.78 +0.53) mmol - L™"; FHELHLL IL - 1B /K
SEARA (37,65 £2.18) L (83.39 £5.07) . (44.55 £2.56) . (50.52 +2.89) Fl
(69.89 +4.17)pg - mL™"; F 41 20 MCP — 1 7K 43 51 Jy (156.69 = 8.12) |
(314.45 £17.36) .(181.54 £10.21) . (201. 16 + 11. 54) F1(264.45 £14.58) pg - mL "'
414 TNF — o 7K E43 508 (34.99 £2.15) (90. 81 +£5.63) . (43.78 £2.52) |
(51.19£3.15) I (67.11 +£3.89) pg - mL™"; B Ik 21 L 40 g 04 = R 43 5] Ny
(4.67+0.31)% . (28.81 +1.76)% . (7.08 + 0.39)% . (8.26+0.51 )% i
(18.22 £1.03) % ; FHELIZ Caspase — 3 8 [ AH % 32 36 7K SF-43- 51 240. 86 +0. 10,
2.37£0.16.0.98 £0.09 .1.21 0. 18 1 1.85 £0. 17; B 4L 4N p53 2 AN
KA1k 0. 15 £0. 02 .,0. 68 £0. 07 0. 24 0. 03 0. 36 +0. 04F1 0. 51 0. 05;
P UE 2 21 HMGBL 2 (3 AH X 3 3% 7K °F 23 5] 29 0.65 £0.08,2.04 = 0.17,

(1. a. Department of Emergency Internal

BEEWE MR MAKEA LR 22 EER

19 (2023283 ) . e 17 [ 2 7 5 2 0.87 +0.09.0.95 +0. 08 1 1. 34 +0. 13; 5 £H 21 TLR4 & P AHXT 2835 7K 4551
BH(TIYXZDXK -3 - 003D) ;2022 4F 40.41+£0.05.1.68 £0.16.0.63 £0.07 .0.79 +0. 08 F1 1.09 + 0. 11; ' JiiF £ 2
i AT T X1 A e R R p-NF - «B p65 & [ #H % 3 35 K F 43 5 Jy 0.23 £ 0.03,0.81 + 0.09,
fEEE N %?ﬁlﬁ;gﬁ(;()fw}{fgg Wl 0.37 £0.05.0.45 +0. 04 F10. 68 £0. 07, % & 2H #4 | i 45 5 5 8 B 4 4%,
EMENEE: - ESEIE ki - N s
o : 4] 5 S 41 HMGB1 1) 46 51 £ ¢, S2 U 415 HMGBL 343 %1 ¢
s U B2 A B TR 1‘% ﬂ‘?%%ﬁ H ‘ ‘Tﬂ“ﬁ%Jinﬂttisa SE S \ (%f(ﬁ;d EEB
BIEVEE 0, FIRE BUESGIT S EERAESRITERB L (Y P<0.05), it WEHF R
Tel : (022) 65665007 i L T 9 HMGB1/TLR4/NF — «B #ll il NS K B 48 i A 240 i 0 O, sl 42 5

E - mail ;814990546 @ qq. com P



Chin J Clin Pharmacol

1553

Vol. 42 No. 11 June 2026 ( Serial No. 457)

KRR WEAT s BR LR G R0 T T P = T R R I B 1 BL/Toll BE3Z 44 4/ % HF «B i
DOI: 10. 13699/j. enki. 1001 —6821. 2026. 11. 009

FE 43S :R285.5 XHRARER: A

NEHKS 1001 -6821(2026)11 —1552 -08

Abstract: Objective To discuss the effect of baicalin on renal injury in nephrotic syndrome (NS) rats by regulating
the high mobility group protein Bl ( HMGBI1 )/Toll like receptor 4 ( TLR4 )/nuclear factor — kappa B ( NF — kB)
pathway. Methods SD rats were divided into control group, model group, experimental group, HMGBI inhibitor
group and HMGBI activator group, with 12 rats in each group. Except for the control group, rats in all other groups
were injected with adriamycin via the tail vein to establish the nephrotic syndrome (NS) model. Twenty — four hours
after successful modeling, the rats in the experimental group were administered 100 mg + kg ™' baicalin by gavage; rats
in the HMGB1 inhibitor group were administered 0. 03 g + kg ™' HMGBI inhibitor glycyrrhizic acid by gavage; rats in
the HMGBI activator group were administered 100 mg - kg ™' baicalin by gavage combined with intraperitoneal injection
of 8 pg + kg”' HMGBI activator recombinant HMGB1 protein (rHMGBI1) ; rats in the model group and control group
were administered 10 mL + kg ™' normal saline by gavage and intraperitoneal injection. All treatments were administered
once daily for 30 consecutive days. Measure 24 — hour urinary protein, serum creatinine, blood urea nitrogen levels,
renal pathology, and renal levels of interleukin — 13 (IL — 1), monocyte chemoattractant protein —1 (MCP - 1),
tumor necrosis factor — o (TNF — o). TUNEL staining was used to detect the apoptosis rate of cells in renal tissue.
Western blot was used to detect renal caspase —3, p53, HMGB1, TLR4, and p — NF — kB p65 proteins. Results In
the model group, the renal tissue showed thickening of the glomerular basement membrane, glomerular atrophy, and
extensive inflammatory cell infiltration ; the 24 h urinary protein levels in the control group, model group, experimental
group, HMGBI inhibitor group, and HMGBI activator group were (65.56 + 4.73), (212.19 + 12.26),
(87.76 £5.15), (95.53 +6.11) and (138.87 +8.25) mg - 24 h™', respectively; the serum creatinine levels were
(51.57£3.18), (128.86 +7.25), (63.69 £4.12), (70.75 £4.06) and (95.73 +5.29) pmol - L',
respectively; the serum blood urea nitrogen levels were (4.23 +0.25), (10.68 £0.61), (5.44 +£0.32),
(6.18 £0.39) and (8.78 £0.53) mmol - L™, respectively; the renal tissue IL — 1B levels were (37.65 £2.18),
(83.39 £5.07), (44.55+2.56), (50.52 +2.89) and (69.89 +4.17) pg - mL™", respectively; the renal tissue
MCP - 1 levels were (156.69 + 8.12), (314.45 + 17.36), (181.54 + 10.21), (201.16 + 11.54) and
(264.45 £14.58) pg - mL™", respectively; the renal tissue TNF — ot levels were (34.99 +2.15), (90.81 +5.63),
(43.78 £2.52), (51.19 £3.15) and (67.11 £3.89) pg - mL™", respectively; the renal tissue apoptosis rates were
(4.67+0.31)%, (28.81+1.76)% , (7.08 £0.39)% , (8.26 £0.51)% and (18.22 +1.03)% , respectively;
the renal tissue Caspase —3 protein expression levels were 0. 86 +0. 10, 2.37 +0. 16, 0.98 +0.09, 1.21 +0. 18 and
1.85 +£0. 17, respectively; the renal tissue tumor protein p53 (p53) protein expression levels were 0. 15 0. 02,
0.68 £0.07, 0.24 £0.03, 0.36 £0.04 and 0.51 +0.05, respectively; the renal tissue HMGB1 protein expression
levels were 0.65 £0.08, 2.04 +0.17, 0.87 £0.09, 0.95 £0.08 and 1.34 +0. 13, respectively; the renal tissue
TLR4 protein expression levels were 0.41 +0.05, 1.68 +0.16, 0.63 £0.07, 0.79 £0.08 and 1.09 = 0. 11,
respectively ; the renal tissue p — NF — kB p65 protein expression levels were 0. 23 £0. 03, 0. 81 £0.09, 0. 37 0. 05,
0.45 £0.04 and 0. 68 £0. 07, respectively. All differences between the control group and the model group, between
the model group and the experimental group/HMGBI inhibitor group, and between the experimental group and the
HMGBI activator group were all statistically significant (all P < 0.05). Conclusion Baicalin may inhibit the
inflammatory response and cell apoptosis in NS rats, and alleviate renal injury by suppressing HMGB1/TLR4/NF - kB
pathway.

Key words: baicalin; nephrotic syndrome ; inflammation ; apoptosis; high mobility group protein B1 /Toll like receptor

4 /nuclear factor — kappa B pathway
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Table 1

Changes in 24 h urinary protein, serum creatinine and

blood urea nitrogen levels in rats (x £s)

24 h urinary Serum Blood urea
Group n protein creatinine nitrogen
(mg+24h") (pmol - L7') (mmol - L")
Control 12 65.56 +4.73  51.57 +3.18 4.23 +0.25
Model 12 212.19 +£12.26 *128.86 +7.25* 10.68 +0. 61 *
Experimental 12 87.76 +5.15% 63.69 4. 12%  5.44 0. 32*
HMGBI inhibitor 12 95.53 £6.11% 70.75 +4.06* 6. 18 +0.39*
HMGBI activator 12 138.87 +8.25% 95.73 £5.29%  8.78 £0.53%

Control group:No special treatment; Model group: Constructing a nephrotic
group: Modeling and
- kg~'; HMGBI inhibitor group:

syndrome model; Experimental intragastric
administration of baicalin at 100 mg
Modeling and intragastric administration of glycyrrhizic acid ( HMGBI
inhibitor) at 0.03 g - kg™'; HMGBI activator group: Modeling and
intragastric administration of baicalin at 100 mg + kg~' combined with
intraperitoneal injection of tHMGB1 ( HMGBI activator) at 8 pg + kg™';
Compared with control group, *P <0.05; Compared with model group,

#P <0. 05 ; Compared with experimental group, 2 P <0. 05.

Control

B RRE B TR ARG AL (HE ) B @252 ( < 400)
Figure 1

Black arrows indicate damaged glomeruli; Red arrows indicate inflammatory cells.

R2 ORMHEBEHAABARANR - 1p(IL - 1) A EEalt
HE - L(MCP - 1) iR IRSEH T - o« (TNF - o) KP4 1k
(pg» mL™" x=x5)

Table 2 Changes of interleukin - 18 (IL - 18), monocyte che-
moattractant protein — 1 ( MCP — 1) and tumor necrosis factor — o

(TNF — o) levels in renal tissues of rats (pg » mL™" % =)

Experimental

Group n IL-1pB MCP -1 TNF -
Control 6 37.65+2.18 156.69 +8.12  34.99 +2.15
Model 6 83.39+5.07" 314.45+17.36* 90.81 £5.63 "
Experimental 6 44.55£2.56" 181.54 £10.21% 43.78 +2. 52*

50.52 +2.89% 201.16 £11.54* 51.19 £3.15%
69.89 +4.17% 264.45 £14. 58" 67. 11 £3.89%

HMGBI inhibitor 6
HMGBI1 activator 6

Dose refer to table 1. Compared with control group, * P <0.05; Compared with
model group, #P <0.05; Compared with experimental group, “ P <0.05.
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Figure 2

GAPDH

Western blot images of cysteine — containing aspartate
— specific protease 3 ( Caspase —3), tumor protein p53 (p353),
high mobility group protein Bl ( HMGB1), Toll like receptor 4
(TLR4 ) and phosphorylated nuclear factor kappa — B p65
(p = NF - kB p65) proteins in renal tissues

A: Control group; B: Model group; C: Experimental group; D: HMGBI

inhibitor group; E: HMGBI activator group.

el LN

HMGBI activator

Hematoxylin and eosin (HE) staining results of renal pathology in rats ( x400)
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Table 3 Changes of Caspase —3, p53, HMGB1, TLR4 and p — NF — kB p65 protein relative expression levels in renal tissues of rats in

each group (x £5)

p — NF - kB p65/

Group Caspase —3/GAPDH p53/GAPDH HMGB1/GAPDH TLR4/GAPDH

NF - kB p65
Control 0.86 +0. 10 0.15 +0.02 0.65 +0. 08 0.41 +0. 05 0.23 +0. 03
Model 2.37+0.16* 0.68 +0.07 * 2.04+0.17"* 1.68 +0.16* 0.81 +0.09 *
Experimental 0.98 +0.09* 0.24 +0. 03* 0.87 +0. 09* 0.63 +0.07* 0.37 +0.05*
HMGBI inhibitor 1.21 0. 18* 0.36 0. 04* 0.95 0. 08* 0.79 0. 08* 0.45 £0. 04*
HMGBI activator 1.85+0.172 0.51 £0.05% 1.34 +£0. 132 1.09 £0. 112 0.68 +0.07%

Dose refer to table 1 and n refer to table 2. Compared with control group,

group, P <0.05.
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* P <0.05; Compared with model group, *P <0.05; Compared with experimental
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