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The role of TGFB1/Smad3 signaling pathway in the effect of parecoxib on
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[Abstract] Objective To explore the mechanism of transforming growth factor 81 (TGFB1)/Smad3 signaling path-
way in parecoxib in relieving neuropathic pain in rats. Methods Forty SD rats were randomly divided into sham operation
group (SC group) . neuropathic pain group (CCI group), parecoxib group (PAR group), parecoxib+ TGFg1 inhibitor
1D11 group (1D11 group) (n=10). A rat model of neuropathic pain was constructed by chronic sciatic nerve constriction
injury. After modeling, the PAR group was given 10 mg/kg parecoxib intraperitoneally for 7 consecutive days. The 1D11
group was given 10 mg/kg parecoxib and 1 mg/kg 1D11 intraperitoneally for 7 consecutive days. At 1d before surgery,
3, 7, and 14 days after surgery. The mechanical pain threshold and thermal pain threshold were measured. Western blot
was used to detect the expression of TGFR1/Smad3 signaling pathway. Immunofluorescence staining was used to detect
the expression of ionized calcium-binding adapter molecule 1 (Iba-1) protein. Real-time quantitative PCR was used to
detect the levels of interleukin-13 (IL-1B8), interleukin-6 (IL-6) and tumor necrosis factor-a ( TNF-a). Results
Compared with CCI group, the mechanical pain threshold and thermal pain threshold in par group increased at 3D, 7d and
14d after operation, and TGF in spinal dorsal horn tissue increased § 1. The expression level of P Smad3 increased, the
fluorescence intensity of IBA 1 decreased significantly, and IL. 1 8, IL.-6, TNF- a The level decreased, and the difference
was statistically significant (P < 0. 05). 1d11 can inhibit the above protective effects of parecoxib sodium to varying
degrees. Conclusion Parecoxib can alleviate neuropathic pain. inhibit the activation of microglia and reduce the expres-
sion of inflammatory factors. This therapeutic effect may be related to the activation of TGFB1/Smad3 signaling pathway,

which provides a new theoretical basis for the clinical treatment of parecoxib.
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Table 2 Comparison of mechanical pain threshold and thermal pain threshold among various groups
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Figure 1 Comparison of mechanical pain threshold and thermal pain threshold among various groups
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Figure 2 Western blot was used to detect the expression of TGFB1/Smad3 signaling pathway
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Figure 3 Immunofluorescence staining was used to detect the expression of Iba-1
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Figure 4 Comparison of the levels of inflammatory factors among various
groups
5 SC 4 A, D P<C0. 05; 5 CCL 4148 e # . @ P<C0. 055 5 PAR
H A LA ©P<C0. 05

N EARITIRBT S . IRIT 2P0 R R BLAR S
PEALH] ) 52 2 P2 DUAR OG0T o e R BA 2 A R
5 S ) AL L 3 B 5 Mk Ak vy T e B 5% fk A% 2B
(R I AR ISR L AR L 2 FLA /NI 5 A iR T Ak
Je 1) 5 ik T8] B2 P % o 3 ek 23 90 O 9 o 8 A I
T S BN AR AL G R K A ) EE L
T TR s AN O 2 A T 2 R E 1 R
DRAAZ Y 2205 B PR 9 S SR AL ) » DT B 05 A
T % 7 RUAELRG 2 7T BE A B BRAR 16 )7 RCR

P —Ff COX-2 il 550 i1 B 55 A 6k AT B4 1Y
RAEM RO 0 TR W Bt X i 2805 B K
Toa AT B A Ak A Tl 0 /) T T A i R AR I
T2 L 35 A B AR B 20 2 RIE A B Rk . AR
TS0 2o 0 1 A P o 2 S5 L 0 O A TR B PR
o PR AR AR L L 5 SRR TE S 1 B A B A B B
PURAONL o AEJR WA ERE AT B ER T COX-2 Fik b,
S 7 30 T 1 FAU A P AL R 7 O A TR RS

AP RT TGFRL S —Ff Z DI RE B0 4 M X 1. =
YT A0 3 AR L R T oA I RS A 2 B O RE L T 7R
G BEVA T T B A AR SOV RO B An TGEFRL Zy fiE Ik 55
S EU L A0 M 2o S O O R SR LD B AR Y 2R
FIALHI . B W5 R B AE E R AR A R
TGFR2 I B3 7EH 28 2 G¢ v Y b 28 50 F1 M 22 I J5i 240 i
sk 3k T TGERL AR T i i . 4K 1T Bl S
(O AIF 52 e B o R A 2 AR AT 5 A e ot 2 458 475 1) B
PR TGFRL Rk K P 3 B, 4Rl i
PR ARSMIESE 5 BL . TGFRL X et 28 0 1 22 Ji it 240 it
HA—ZRI LY 7D Bl in TGFRL Al LA 5 i it
240 e 5 22 8 3R T (GDNE) 85 o Ath 7 77 5 P 7]
EFH V879 1 2 0 (A0 20 5 T LA o /0N 52 o 40 e
BH L REAR 11 Pl B 3% B R PR B0 A8 R0 G i 0 ok gt

I AR 11 TGERL J2 75 38 5ok 41 1l /0 I JoT 240 e A
SR 28 G AE o DT 7E 2005 B PR Hp A BRI T AR
IV S 15 2 55 0 B 1 A G0 0 BT 28 5 U L

BT EE R BN, BAR AR S TGFRL M3 ik K
ST A S AR R YRR Ak R W B A AR 45 25 50 aT LA
B A TGFRL B3Ik i 45T TGFRL 4l 5 1D11
WU AT AR Rk FE . TGFRL it 5 11 5 5 i 22 %
1% 9 2 % G 32 /& (TGFRRID 45 & 1 & 5 5, 1M
W 182 4R CTGFRRD L ffi F i Smad3 % /L B R 1k
T 57 2 40 A% P9 R S DR 2GR B p-Smad3 &
TGFBL {5 5 M EZ A3 H . AR R BoR,
p-Smad3 ik M H5 Lk TGFRL Al — B EE T
ID11 A] LA 2040 i i B 5 A5 849 %5 TGFRL/Smad3 {5
SRS . LRSI A R R T 1D1L W] L
WA B A AN B S Bt R AL L IE S T TGERL/
Smad3 5538 F& 76 WA 5 & A 5D 37 AL b B 24
FH o AFR  TDYT X 3 5 A 64 109 420 S 4T 48 38 X 3=
B A 5 4340 ] DS RE 56 4 BEL BT, 42 1T REIA A H A
I ML A6 R AR R R AT R itk — 2B T
4 it

AR T TGFRL/Smad3 5538 H 76 WA B # 1
BRYR YT R B 2 M v R A AR L D mh
i 7 A B8 0 I R A T R AR TR A BER SR Al . e S
TGFB1/Smad3 {5 53 i 7] e B4l 7E Ry 3697 8 25 H
TR BRI, v] e H A 5K A A

(&% k]

[1] MACONE A. OTIS J A D. Neuropathic Pain [JJ. Semin Neu-
rol, 2018, 38(6): 644-653.

(2] . R, tRa . A5 A5G A Eh X i 2 B O K U i
JBE 5 AN S AL R (], SE TR 24k, 2019, 35(16) : 2537
2541.

(3] XIAg. e, S e, A 5 5 0 50 i 207 34 2 K
A RO LT A R B RO B A S B RS )] R
BERF A2 22 4, 2020, 41(1) ;s 37-41.

[4] SPITTAU B, WULLKOPF L, ZHOU X, et al. Endogenous
transforming growth factor-beta promotes quiescence of primary
microglia in vitro [J]. Glia, 2013, 61(2). 287-300.

[5] MAKWANA M, JONES L L, CUTHILL D, ez al. Endoge-
nous transforming growth factor beta 1 suppresses inflammation
and promotes survival in adult CNS [J7]. J Neurosci, 2007, 27
(42) . 11201-11213.

[6] BENNETT G J, XIE Y K. A peripheral mononeuropathy in rat
that produces disorders of pain sensation like those seen in man
[J]. Pain, 1988, 33(1): 87-107.

(7] R3cuge, STk, T, . WA A6 g B ki a9 # e X CCI
R R B A 28 5 B PR s (D). N SRR A AR AR
2015, 43(6): 5-8.



W|EREF 2021 & 11 A % 33 %% 118  Med J] West China, November 2021, Vol. 33,No. 11 .

1607 -

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

(171

ATTAL N. Pharmacological treatments of neuropathic pain:
The latest recommendations [J]. Rev Neurol (Paris), 2019,
175(1-2) . 46-50.

BRI WA WY, P2 PR MR 2 W3R T R St
Feitk e [T, W EYmBEY 223, 2018, 24(6) : 402-406.
Sl R, RGP G M AW AL O 5T E R
07, b BE R R 224, 2018, 39(9): 1095-1100
MEACHAM K, SHEPHERD A, MOHAPATRA D P, et al.
Neuropathic Pain; Central vs. Peripheral Mechanisms [J]. Curr
Pain Headache Rep, 2017, 21(6) . 28.

INOUE K, TSUDA M. Microglia in neuropathic pain: cellular
and molecular mechanisms and therapeutic potential [J]. Nat
Rev Neurosci, 2018, 19(3) . 138-152.

TSUDA M. Microglia-Mediated Regulation of Neuropathic
Pain; Molecular and Cellular Mechanisms [ J]. Biol Pharm Bull,
2019, 42(12) . 1959-1968.

BARHEZAS. EL G A 0 A 1) 28 28 o TR AR R RUCR R R
Mg R TR R [J]. SR 24, 2019, 40(3): 388-
390.

Rt WhFEFH, RRfh, 5. WK A GG Hh R R R X I
B AR S RS BT R AR E SN R SZ R [T, PERBEE A, 2020, 32
(7): 1041-1044.

T k. T, 2E%E. TGFRl 52 G&E A smEitsrite (1.
[E PRt s e ik, 2019, 42(2): 190-194.

FLANDERSK C, REN R F, LIPPA C F. Transforming

[18]

[19]

[20]

[21]

[22]

[23]

growth factor-betas in neurodegenerative disease []J]. Prog Neu-
robiol, 1998, 54(1): 71-85.

LIPPA CF, SMITH T W, FLANDERS K C. Transforming
growth factor-beta: neuronal and glial expression in CNS degen-
erative diseases [ J]. Neurodegeneration, 1995, 4(4); 425-432.
BEFESC, BWH, 23, 4. TGF-p/SMAD/JNK i # 2 5 & )
ik i Ak 3 Ul 420 A B kL e i e - R AR5 (T ORRR A
J&idi, 2020, 36(6): 574-578.

HU Y, CHEN W, WU L, et al. TGF-betal Restores Hipp-
ocampal Synaptic Plasticity and Memory in Alzheimer Model via
the PI3K/Akt/Wnt/beta-Catenin Signaling Pathway [J]. J Mol
Neurosci, 2019, 67(1): 142-149.

ZHOU X, ZOLLER T, KRIEGLSTEIN K, et al. TGFbetal
inhibits IFNgamma-mediated microglia activation and protects
mDA neurons from IFNgamma-driven neurotoxicity [ J]. J Neu-
rochem, 2015, 134(1). 125-134.

XU Q, JIA H, MA L, et al. All-trans retinoic acid inhibits li-
popolysaccharide-induced inflammatory responses in bovine adi-
pocytes via TGFbetal/Smad3 signaling pathway [J]. BMC Vet
Res. 2019, 15(1); 48.

CHE F, DU H, WEIJ, etal. MicroRNA-323 suppresses nerve
cell toxicity in cerebral infarction via the transforming growth
factor-betal /SMAD3 signaling pathway [J]. Int J] Mol Med,
2019, 43(2): 993-1002.

(B #m B HA - 2020-06-04; f£[E HH#: 2021-01-22; FHiE: KBH)

B N N N

(L#5 1601 T7)

[13]

[14]

[15]

[16]

(171

ANDRADE M M C, CARNEIRO V L, GALVAO A A, etal.
Toxoplasma gondii protects from IgE sensitization and induces
Th1/Th2 immune profile[J]. Parasite immunol, 2020, 42(3):
el2694.

CHEN B, LI H, XIA W. The role of Th1/Th2 cell chemokine
expression in hypertrophic scar[J]. Int Wound J, 2020,17(1)
197-205.

MATUCCI A, NENCINI F, MAGGI E, et al. Systemic hy-
pereosinophilic syndromes: when autoimmunity is Th2 mediated
[J]. Curr Opin Allergy Cl, 2020, 20(2) ;175-180.

WEI J, LIN J. Relationship of polymorphism of adhesion mole-
cules VCAM-1 and ICAM-1 with preeclampsia [J]. Ann Clin
Lab Sci, 2020, 50(1):79-84.

JEMIMA E A, PREMA A, THANGAM E B. Functional char-

acterization of histamine H4 receptor on human mast cells[]].

[18]

[19]

[20]

[21]

Mol Immunol, 2014, 62(1):19-28.

TCRA LI SR B, 22, AL JKGEIE R (5 FE i otk B Fh
T B e K R O AR A i R e L. vl B A o Sk AR R
2018, 25(9): 503-506.

WANG W, SHAO S, WANG S. The role for human nasal epi-
thelial nuclear factor kappa B activation in histamine-induced
mucin 5 subtype B overproduction[ J]. Int Forum Allergy Rhi-
nol, 2016,6(3): 264-270.

FI/NEL, PR ZR . 2855, TLR-NF-«B {55 38 #5728 v Pk 6 6 &
S ML T 18 A DGR S R L 1. i Rt B 5 2 {5 B S0 . 2018, 18
(A2):105-106+109.

ZENG Q X, LUO X, HAN M M, et al. Leptin/Osteopontin
axis regulated Type 2 T helper cell response in allergic rhinitis
with obesity[J]. EbioMedicine, 2018, 32; 43-49.

(YrFs B HA: 2020-10-15; {EE B HA: 2020-12-13; %RiE. HEHH)



