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Abstract

Objective: To investigate the effects of a proprietary anti-inflammatory and analgesic mouthwash
on dental pain symptoms and serum inflammatory factors in patients with pulpitis, and to evaluate
its clinical efficacy and safety. Methods: One hundred and twenty patients with pulpitis were ran-
domly assigned to an experimental group and a control group, comprising 60 patients each. The
experimental group used the self-formulated anti-inflammatory and analgesic mouthwash, while
the control group used physiological saline solution, both for gargling three times daily for seven
consecutive days. Pre- and post-treatment comparisons were made between the two groups for pain
VAS scores, serum IL-6 and TNF-«a levels, gingival redness and swelling, and periodontal pocket depth,
with adverse reactions also recorded. Results: A total of 114 patients (57 in each group) were ulti-
mately included in statistical analysis. Baseline characteristics were comparable between groups
(P > 0.05). On days 3 and 7 post-treatment, the experimental group exhibited significantly lower
VAS scores than the control group (P < 0.01). Serum IL-6 and TNF-a levels in the experimental group
decreased significantly from baseline by day 7 (P < 0.01) and remained significantly lower than
those of the control group (P < 0.01). The experimental group demonstrated superior improvement
in gingival erythema and swelling scores and periodontal pocket depth compared to the control
group (P < 0.01). The rescue medication usage rate in the experimental group was 8.8%, signifi-
cantly lower than the control group’s 21.1% (P < 0.05). Adverse reaction rates were low in both
groups, with no serious adverse events observed. Conclusion: The proprietary anti-inflammatory
and analgesic mouthwash effectively alleviates dental pain symptoms in patients with pulpitis, re-
duces serum inflammatory factor levels, and improves local inflammatory signs. Demonstrating
good safety, it may serve as an effective adjunctive treatment for pulpitis.

Keywords

Self-Formulated Anti-Inflammatory and Analgesic Mouthwash, Pulpitis, Toothache, Inflammatory
Mediators, IL-6, TNF-a

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

FHHER R IR iR W SUIEZ —, 2 BRGS0 R 3 5 R S B 2H 43 11
S o HEFIGARRIN ERANE FEAPERI AR, BN, A AR 75 A BN R AR, ™ S
BHNHETRE . MEIRPUE S A AR WATWSERE RN, FRRAERFE NP RE S, AR
R LA REETT, RAEW AR HRY B, SEURIA R FHE B = ke k. Hil, A
R R ST T AT BE 51 0 ARE 6T e B B PR E, R IR T R MRAA o B8 2 10 e hn 2] o
SR, MREBITERIER s TR, HA o B I RN T AR AL E, SEUMEER; mitER
2 IS P O T W o 00 A T 24 Pk S BT T R SR R ST R KU (3] BRI, SR — e, ARG A
EHE HAR S e A A T ik, B I R S

Hh R 2545 R (KB g T B AT S A D SEARRS DL %5 - sRERIAON, % 5 KR B R AR

DOI: 10.12677/acm.2026.1641508 2564 Il A 2= 27 ik


https://doi.org/10.12677/acm.2026.1641508
http://creativecommons.org/licenses/by/4.0/

EREES

B KRR K LR, 16)T AR TR OIA[4]. TR, gREFIT R BR R B 1
BHEUH R LS WORs . P mR . BRI AT, BPAAE. SWRAE. WA gk
UL TR T ATE. BFAGIEIE AR EE . T ERSS s Ao SRR IR HOE. 1, M
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2. #EREFE
2.1. FARIR

AWEFCHI 2024 £ 12 A E 2026 4 6 A TR G B R 172 802 19 4 B8 R 8 1 9t
T Go PRI 120 Bl RAIBENLEL 73300/ 35 70 IR R SEIRH, FHE 60 B,

2.2. SHETRRE

S CEPARFRE) G 5 RO A BERIZWbRIE: (1) BARMEMEAPEZOR, ®IANE; (2) A7
RIWOR, R RR R OmTFEE; (3) FIRAREENL, WU 2 RIS #8 s (4) G & AT IR SRR . 78
HRSUF R, PR LRI, BORYE: (5) X S Bon i, AR TC I w2

2.3. IANSHRIRE

© PINbrE: 5o LRFRER S WibRE: 88 18~65 8%, MMM, HIORN, Wit <7 K &
2 AN AR PUER AR EARTTR 25 S A BR25Y); B IESINAB R EZ MG R, © bR
GEUR S R FLI ot s AT FE AL I e s AR ELG . i B IhREAN A, BUILTBUR GURA
WAL E PEAMRRER . M S5 HAl Dl SR RGP0 ARSI BN FRRRS , ik &
Wit LS SHARKREE . © Bk S Erbett: WMAIEZE, RIHE (8 & Bl 8 1700
HAh 25 MBU™EA RS & IR RUTBESNR AT BRI S i e s 4tk
FIWrE
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(1) & EAUME 2 I B O Tk KA T R R R B 2R — % . 07 A 10 g, BR
15g. BRZE 10g. BEX 10g. I 10g. #F 15g. AL 20g. &AL 20g. WHATL20g. LA EZGH
SUSESBINIES, i (REZH) 2020 R —IBAROCER BT R AR S . Sl B RIR 2, i 10
RN 30 7080, B 2K, BRK 30 %0, &HFANE, 1, RFERGEAEEL 1g, 5T 100
ml EEHF, 4CABSRESH.

() THs: WdLEE NG HE I s DA S, 18 ERIE ik, 355 AT 70 a4

T BRI A
SCERAH: AR BN R RS WOR S, BEX 10 ml, Sk 3 e e, BH 3 R L B,
EGAE T R

XA A 0.9% AL SHRCE B ERA) Sk, R 10 ml, &3k 3 dlarkl, BEH 3 k(.
i W), JESAE 7 K.
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2.5. ZitEFEHAE

KH SPSS 26.0 Gt 83T HHE . THETRILASEL + brlEZE (X +5)Fon, AN ELBCR AR
t K5, AL EEBCR P MOIEEAR ¢ A58, THEER DURECR 1 7 Lh(%)For, AL LLESRH 2 f 5k
Fisher BAIMEREE . E MEXIEAARFN H A VAS PE0)RHAEEMES Z 0. LLP <0.05 HZER
BHait%E .
3. &R
3.1. EERFIRELE

AT I FBE R B 120 5], BEHL 92ib 2 A6 B4 % 60 5. WFFC ], SZateH 2 4R ki
BFETGR Y, 1 IR R vk s STRRAL 1 I B AT IR BrAE R A%, 2 IR RV ITE . & NG5 iT
WG RO . S2Be2H 57 5, WHEEZH 57 5, 3t 114 ). PRALERFAELER] . . TR IAYT BT & T
SAEb T LI, ZERYWES2EE (P > 0.05), HELE 1.

Table 1. Comparison of baseline characteristics between the two patient groups (x +s )

1. MEEREREEANLEE(x+s)

E(=720 LM (N =57) St HB 4 (n = 57) GiiHE P&
PERI(T3/%0) 27/30 28/29 7 =0.035 0.851
FERE () 35.6+10.2 36.1+£9.8 t=0.282 0.778
JRFE(R) 32+15 3.1+1.6 t=0.357 0.722
VRITHT VAS P93 (49) 7.8+1.2 77+13 t=0.457 0.649
Y697 A IL-6 (pg/mL) 12.5+3.6 12.8+3.9 t=0.421 0.675
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167 1T TNF-a (pg/mL) 183+42 18.6+4.5 t=0.363 0.718
FURELPPES(53) 21%06 22+0.7 t=0.814 0.417
TSR FE (mm) 42+08 43+09 t=0.614 0.540

3.2. BREEEITESEER

WL B EIRITHT VAS W0 ZR LG5 (P > 0.05). WEITIESE 3 Ky 57K, Wit VAS iP5
EORIT AT T M, (HSZEGH T IRIE AR T X B . BT Z00 SR, MEEZE. SHEERT
HAERYWA G2 (P <0.01), AR, sERARIT G 3 KM 7 KW VAS PP 8 (KT

SHEZH(P <0.01). FEWE 2.

Table 2. Comparison of VAS scores before and after treatment in the two patient groups (points, X +s)

2. MLABEIGITAIG VASIFSEEB(SY, X+5)

RN TP LIS (n = 57) XF B4 (n = 57) t{E P&
BT HT 78+12 77+13 0.457 0.649
WBITIRSE 3 R 42+ 1.1 59+13" 7.283 <0.001
IR TR 1.5+0.8™ 3.6+ 1.1 11.024 <0.001

E: SHEYATRTEE, "P<0.01; 5HEAARITES 3 KK, P <0.01.

3.3. RIEFEFKEELE

YEITRT, PRI 1L-6. TNF-a /K FZEF LG FER (P > 0.05). JAIT/EH 7 K, KA 1L-6 F
TNF-o /K FIIEATT AR NP < 0.01), WX R EA FEEZERTG I FE (P > 0.05). A

IR, VYT A SIS 1L-6 A TNF-a /K3 524K T X RRZH(P < 0.01). I3 3.

Table 3. Comparison of inflammatory cytokine levels before and after treatment in two patient groups (pg/mL, x +s)

2 3. MAEHATIEREREFKELR(pgmL, ¥£s5)

Ei=pn ENNETPEY LM (n = 57) it B4 (n = 57) ta P {H
WRITHI 125+3.6 12.8+3.9 0.421 0.675
RN 6.8+2.1" 10.2+3.0 6.894 <0.001
o HNtE 10.352 1.782 - -
HN P <0.001 0.080 - -
YRITHT 183+42 18.6+4.5 0.363 0.718
BIT A 92+28" 154439 8.571 <0.001
TNF-a
HN E 12.614 1.934 - -
HNPE <0.001 0.058 - -

E: THRABITATHEL, P<0.01.

3.4. BERAEMEEER

FEIRIT IR 7 R, AL PRI PP AR IR T AT P R B, e SR 4L ol S 2
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F. ANIEER, SERAERITINE A BENR I FEZR7P < 0.01), MRATRE G248 (P <
0.05). ARIEIEIRBETT, MR WG, S A ERL I vF o B2 T X P < 0.01). fEiR
JYIGIIEE 7 K, WL R SSIR FE S5 Fiiak )y, (RSB0 2H s/ B 2 35 K TP IR ZH . A b, A
BIT TG 25 I it (P < 0.05 5L P < 0.01). AL, VEIT G LU0 20 oF F AR TR I B35 T IR
(P <0.01). FEWE 4,

Table 4. Comparison of local inflammatory signs before and after treatment in two patient groups (X £ )

4. MEREBTAIEEEIBRIERELEB(x £5)

Bix B TR SZI4H (n = 57) Xt (n = 57) t{8 P{E
\ BT 2.1+0.6 22407 0.814 0.417
FURLL I ITE43(47) )
AT R 0.8+0.4" 1.5+0.5% 7.213 <0.001
. BT HT 42408 43409 0.614 0.540
A SRR P (mm) ) .
WRIT R 29+0.5 3.5+0.7 4.986 <0.001

i H5R4AITEIELE, P <0.01, *P <0.05,

3.5. BKEMERESR

WEFEIANE], SCIRZA S 191(8.8%) & PRI R ZU I B AR ATV 5%, XS RRAEA 12 H11(21.1%) B3 IR AR
B, PR ZE R G (2 =4.126,P=0.042), oS98 0B 25900 75 SR A% . WF 58 31A],
S 2 5] 2R IR O, RHIRZE 1 B Iy, B ARAE R R AL TR AT, R R A TR A AR
AR R RN . BALRFIRIT TG M B S DhRe ks A g5 Rk W B 5, RO B IE R 1
WA BT Ak
4. #ig

TFHERAE N DR WEUE, HAR S SIENRI A%, W KA RSy o KOS AR G M 90E
L ERE. HETIRRUMERIT hEintE, (HERFEAETEWRZMRR, Mmyid R LA SRR
14 B B FAZAE TR 24P K B Wil I NS5 AU [5]. AR ERZTE s B iy T AR R T EE AL, Rl H 24k
AELIRIR T, SCREEE S04 B AN RSO, HAA MR IR (A o AN 70 T o RIS s T I bR i,
T AL 28 R SR, JRIR I IE RBEALN BERES, RGVEN T I 8 2% B3 T S e Ak

ARUFFEE R TR, HIE A LB S WOR AR 3 R T RE A B I P RAEAR, TSR EE 3 REGE T R
() VAS VP4 351500 FR A B B B, FL S B0 40 AR AR BLR 25 W) (A ¥ 550 I SR 35 b, SR IZ Sl R
A RIFBERAR . X—1ERAST h 2R 20 RS B DIAEOG . R S YR RHEY, A% i
WS T & B RS REETh 2, nT BHI e RS R A% S (6] BEZEAN AR B BABIR . 1EMER 5 Rk
S REANHIRTFIIR 2 B2 MG, PRI SE R 7] [8]s V8 fir mv fA) 788 Ao I M SR 10 s 285 B 11 4 0 S A2 2%
TRPMS JHIE, A= BRI AR (9] DR BRRT FUUESE, R 259050 2F 18 98 5 WLESU 1 148 S e Bk
B T BRI IR R A S A R RIOE T, AT R A R AR A AR R A SR . A, SRTE. A
e B AESEIE AR VIR R MK, BT REH SR ), (R 10]-[12]. BT RS04
SR, AR Z S RER, BRRR EAREDE, NREMUR R E RS S R, ®E TR
PR BRI 3

TF BB 9 ()95 B R A il 22 b 28 0 IR 7 BRI, o TL-6 A TNF-a A2 5 Bl FIOK 28 9 S5O (A% O 200 i
RIF[13]. IL-6 Al B 2Hfusrft. SPEMIE AG K, INE R0 TNF-a N0 AR i A
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B4R, 7555 5 e Jm 2R F RIS, SECT BB IR 14]. AR FTH, SEIRALIRTT )5 ML IL-6 A1 TNF-
o KPR R, TR ARG ANIT R, U0 BT DUV 28 LE A 35 R RE A i) 4 B SO SR N . He BT R AL
FIRES LUR A K RIS IEIR . AR5 R BR AL Sl il i 9] NF-«B {5 5@, b
FAER T IEFR[15]; AT FINHERR . A B R A PIRER, BERRE A B, RN
Wemitie]: BRI ST . BB ERERE TR COX-2 1 INOS #ik, /b HTFI R 2= A —F A AL
[17]. MeAh, A3F . R 2255 HL20 T8 M A 40 B P T SRR L AE-F- 4, 1% 56 15 o 200 it W e
e RAETHIR » Jo &l 250 2590 Uiy B kb, 38 Ol RGN RS 3A 8 RIE R
PRIK BRI L, T A DR T o A RO A D o

JRy B FAEARAEAE VAT R EL AR AR . AWEFCH,  SEIR AL R IR Ja A RRAL R BE AN o A AR L 1)
WEUGE, R T WORBEA RAE N R SO R . I BRI A DA S U TR AR R 25 W ) SR # T 4 i
BYHK B RIEB AR AR/ INAT eSS 25N oF R BUR B R S H AR A K
WEFERMY, T A SEHR U T SRR S AT AR 2 v 5 < R AR AR IL D IR IR AT R A, BT
UEFF T A e B AR (18] W AT A et 4B @ ARt AR, A B T Rl IR 4L 239 1
(1970 IXLEJR AR 5 4x B JORE R (K N BEAR LB, R SCRE 7 B R S s it 897 28

ERERNR, AP IRAREEIRIT IR 3 RS 7 R VAS P4 FRRALIM S R ARIR
AR R E R SGE . XA R TR 2 AR 5, ZEAANAFEZM. B35S
ST FE RSO BE AT RS 1oL A R B AR (A P EIRORE J0) B 0 2 A WL R BZ o LI, ZR AN T
KA. T NHLEE LR TR — D EDASH, 15T HIERRIF b A0 S35 (A0 G - BoR B
), XAWESNISGEAT SR A B B R D R AR R, FBERIE N R SRR, fE
REATHRAE RS RITEOL S, HJORE RN R T BEAFAE — 2 1 E RIS, JCHGR AR . xR ol
MIBcE P Re A LR ARR PR R FOL R SE R . SR, SEIRALAE T A WS Fa bR b 1 D e i 2 240 X 2540
TR, oA FI e W] 1 B UL 28 LEJR S OB T T it LA R R 2 GRS (. B DI 25 B R T
e

AR, T 2GS WO D A TP BB T 32 B9V . AW FUIRGE, B 05 e ARAE S W mT e o
9 B E B R L, IF 48N AR FE (201 A FUAE AT AN SERE B, B0 P BERIX — e oo, BT
LUBHRR N T U Rr b 2807, JEARE. RIER T JREMAMESE 2 AT AT IR, SRS
BRAERIT AU — 20, #E—2PAESE 1 25 55 MR 1D JORE PEBOR P (B 55 Bl Aol T A 2 B 24 5 SR
ML, REBMBAAERERZ . ARINAD. BERIESFELS, CHE SRR BNG T T B H
TR AFRMQH CAAAET: H—, RETHERG SIS, ik BA b R 88 80 )
HEGLLTT, TR HIE £ 1 Jay 3 L FH 25 e il ) s 6, SRRV B I R BE AL BT, ACERUREAR |
TUAENS R e T AR ALV T AL, SSRBON IS, K=, RITRKE A W R
FRHABNOME, B DR PBEES. G5 RIERI ST, RO T PR A A I . IRIRFAL A ER, 1%
WO TR, AR, BEWERATRE, CHESENT IR EEERIZHT. ST
IR AR5 R RIS Ba T T B AR TR AOR . IEHIOME . SCE TR, IR N JE S A HIFRDT R L
I RHE) BE5E T At o

AHEFCHAFAE—E RRTE: B5E, HEARMMNAR, HOUBF.Os, wrRefFeif e, KRR
TP Z sy KFEAREHUN R HE P I0E; Rk, AW FUE R & h B 5] I SCHR R 1 4105 o 5 ik
L5 2GR, (R RIE L SRS AR S R R P ) S B RO (SR SRR L R T R A AT
BIE, TCVEA R AL B SRR P AR e v KSR BAF A . RIS, TP ALLE %% 73 18] 7T fE
FE B B[R] S AR F 5k Z IR NI SEER BT SR . (R, B SRR FI LA ORI 15 B AE B R 4 2
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T, o 2 200 S 2 KT 0 S 6 6 TE DK ) B EL LA A AR ORIE Sl g 28 =, RV I S B (7
KYs AE A Y PRSI e 2 T WL Dl 11 A B0 A A 0 5 T LA B AR R B H ki 07 28
BRBREW AR DN S0 VP S50, RAEP AT PR T S 7K, R 8 S W Ja) 8 4 il 2H 23 BR V)
WP R PR, RS AT I ERVA VR SR K SR R B A AT

BRI, ARBEFERT LR HRA 2 HEARRATT SR A B R K 25, TFREZ hOBEl
BUE R R, ERBEYT R, WS TR A AR R SOE R R R R AR A, S AT
PR RIFRHT R A BT BT R B BT R AR R0, A RUR o & B Tk RS S
SIS AN, RN 5 S H OGBS R A L 5 (B S il B sl T2, TR
FEEFR S B SR TR, R i S e B I TR AN E AT BE , EAT IR RHET ™ S THI L

ZR PR, B 2L S WOR RE A RO A B R R SRR, BRARIILE SO 1K, BGE
JREBARAEMAAE, Bzt RAF, WA BE R AR T A BT B (B — B A N
i

KR FTT RAKF I P EEERAC TR A2 Attt prf e NS it e B, ik, ]

REFI RS S 32 at, JF B IEAEBRIE A1, BRIy (BRFREEE) K R ARIEYE ST T
((EX EPSFSIR
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