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[ Abstract]  Objective To investigate the inhibitory effect of gallic acid ( GA) on lipopolysaccharide ( LPS)-

induced inflammatory responses in human THP1 macrophages. Methods THP1 monocytes were differentiated into
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macrophages with phorbol myristate acetate. A macrophage inflammation model was established with LPS induction, and
GA was added at different concentrations. The safe concentrations of LPS and GA for THP1 cells were screened using the
CCK-8 method, and a normal group, model group (100 pg/L LPS), and GA group (100 pg/L LPS + different
concentrations of GA) were set up. ELISA was used to detect the levels of interleukin (IL)-6, tumor necrosis factor-o
(TNF-a), and IL-1fB in the cell culture media of each group. The microplate method was used to detect lactate
dehydrogenase (LDH) activity and NO content in the cell cultures, and fluorescence staining was used to detect the
reactive oxygen species (ROS) levels, cell damage, and changes in mitochondrial transmembrane potential in each group.
Western blot was performed to detect the levels of cyclooxygenase-2 ( COX-2), HMGBI, c-Jun amino-terminal kinase
(JNK) , extracellular-regulated protein kinase (ERK) , P38 mitogen-activated protein kinase (P38) , nuclear transcription
factor-kB (NF-kB) , NOD-like receptor protein 3 ( NLRP3) , Caspase-1, IL-1B, and gasdermin D (GSDMD). Results
Compared with the normal group, the model cell group’ s secretion of IL-6, TNF-a, IL-1B, and NO was increased ( P<
0.05) ; the secretion of COX-2, HMGBI1, p-ERK, p-JNK, and p-P38 and expression of p-NF-kB, NLRP3, Caspase-1,
IL-1B were elevated ( P<0.05); expression of GSDMD protein activation fragment was reduced (P <0.05); ROS
generation and cellular damage were significantly increased ; mitochondrial transmembrane potential was significantly lower;
and LDH activity was elevated (P<0.05). In comparison with the model group, the GA group cells’ secretion of 1L-6,
TNF-a, TL-1B, and NO was decreased (P<0.05) ; expression of COX-2, HMGBI1, p-ERK, p-JNK, p-P38, p-NF-«B,
NLRP3, Caspase-1, and IL-1B was decreased ( P<0.05); GSDMD protein activation fragment expression level was
increased (P <0.05); ROS generation and cellular damage were decreased; mitochondrial transmembrane potential
GA had an inhibitory effect on the LPS-

induced inflammatory response in THP1 macrophages, and its anti-inflammatory mechanism may involve the MAPK and

gradually increased; and LDH activity was decreased (P<0.05). Conclusions

NF-kB signaling pathways.
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Figure 1 Construction of a model of LPS-induced macrophage inflammation
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Figure 2 Effect of GA on the viability of THP1 macrophages
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Figure 3 Effect of GA on COX-2 and HMGBI1 protein expression in LPS-induced THP1 macrophages
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Figure 4 Effect of GA on NLRP3 Caspase-1 and IL-1 protein expression in LPS-induced THP1 macrophages
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Figure 6 Cellular damage in THP1 macrophages in various groups by Hoechst/PI staining method
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Figure 8 Mitochondrial membrane potential of THP1 macrophages in each group observed by JC-1 fluorescence staining
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Figure 10 Effect of GA on JNK,ERK and P38 protein expression in LPS-induced THP1 macrophages
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1801 p-ERK/ERK

*

160
&
R D F
?\,?(\33@ Qée" %\\\;%v N o %@QQ ?3& < q,bC; o 140
S B \5° 0@? S 1201
O
. © Y 52 100t
p-ERK| — i —m — | i 80 f
- 22 60f
— — e e E
ERK| — | aon
B-actin I | 20¢
ol
W‘o\&v QQ
°é

FAXRFRIE /%

Relative expression rate

) d%‘\’b er ‘(\”&' QQ q/b/
N \% QQ b"“
&S e“ Y
<® W o &S

o?‘
T SIEHAILE, * P<0.05; SHRIA LE *P<0.05;5 GA 4L, 2 P<0. 05,

B 12 GA 5 U0126 B &/EFIXT LPS #5509 A THP1 E W4 s ERK & 193515 B 520

Note. Compared with the normal group, * P<0.05. Compared with the model group, *P<0.05. Compared with the GA group, “P<0. 05.
Figure 12 Effect of GA and U0126 on ERK protein expression in LPS-induced THP1 macrophages

160 - « p-P38/P38
‘b&%o‘ﬁ og'»v
& P oS S S QX@XO 2
x\f@& F %bm@ I cé" R _E
%o‘ © ) V. S E
p-P38 | — © —— | =
**é‘ 5
< [
P38 | | Eg
Q
B-actin F

T HIER LA, © P<0.05; SHUMALLEE, " P<0. 05 5 GA 411042, % P<0.05,
B 13 GA ‘5 SB203580 A fEFIXT LPS 39 A THP1 FHREAH P38 &5 11 IB M
Note. Compared with the normal group, * P<0.05. Compared with the model group, *P<0.05. Compared with the GA group, *P<0. 05.
Figure 13 Effect of GA and SB203580 on P38 protein expression in LPS-induced THP1 macrophages



50 o R R 2 2024 4E 4 A 34 B3 4 W] Chin J Comp Med, April 2024, Vol. 34,No. 4

W) R )
%/ $§ %// 5 %
%V%\QO %\‘%’%9& @ t>°%® }%\\&‘b &ﬂg\\\\o
N .
& &@ 6 OY'\OS o QB@QQ RN
< & - ©
p—NF—KB| T — — ‘
NF-KB| r— —
B-actinl

W SIERWALES, © P<0. 05; SR i, " P<0.05,

p-NF-kB/NF-kB

AR FRIER %
Relative expression rate

14 GA %I LPS #5309 A THP1 E W20l NF-xB 7K 11335 I 52 i

Note. Compared with the normal group, * P<0.05. Compared with the model group, *P<0. 05.

Figure 14 Effect of GA on NF-kB protein expression in LPS-induced THP1 macrophages
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