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[Abstract] Objective To investigate the levels of factors related to T helper 17 (Th17) cells and regulatory
T (Treg) cells, immunoglobulin A (IgA) , immunoglobulin G (IgG) , immunoglobulin M (IgM) , complement
3 (C3) and complement 4 (C4) in patients with oral lichen planus (OLP) , as well as their correlations with lesion
classifications. Methods A total of 94 OLP patients COLP group, including 50 cases of erosive type and 44 cases of
non-erosive type) treated at the Department of Oral Mucosal Diseases, School and Hospital of Stomatology of Hebei
Medical University from September 2021 to October 2022 and 88 healthy controls (control group) were enrolled.
Fifteen subjects were randomly selected from each group to detect the salivary levels of interleukin-17 (IL-17) ,

interleukin-23 (IL.-23) and transforming growth factor-g1 (TGF-B1). Peripheral venous blood samples were collected
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from all subjects. The levels of I.-17, 1L-23 and TGF- g1 were detected by enzyme-linked immunosorbent
assay (ELISA) , while the concentrations of immunoglobulins and complements were determined by
immunoturbidimetry. Spearman correlation analysis was performed to evaluate the association between each indicator
and OLP lesion classification. Results Compared with the control group, OLP patients showed significantly elevated
levels of I.-17 and I1.-23 in saliva and serum, decreased serum TGF-1, increased serum IgA, IgG and C3, and
decreased serum IgM and C4, with significant differences (P<C0.05). Correlation analysis revealed a positive
correlation between I1.-23 and OLP lesion classification (P<Z0.05) , showing a stronger correlation with the erosive
type (r=0.830) than with the non-erosive type (r=0.765). C4 was negatively correlated with lesion classification (P<C

0.05) , showing a stronger correlation with the erosive type (r=-0.853) than with the non-erosive type (r=-0.826).
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Conclusion

Several cytokines and immune indicators are abnormal in OLP patients, and 1L.-23 and C4 levels are

closely related to OLP lesion classification, showing potential as biomarkers for assessing disease severity.
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Table 1 Comparison of Th17/Treg cell-related factor

levels in saliva between the two groups

(n=15,7 £s.,ng/L)
28 5 1L-17 1L-23 TGF-81
OLPHAH 15.39+1.45 20.94+2.79 27.6542.31
X HE 20 12.64+1.98 16.774+2.04 28.5941.96
e 4.340 4.673 1.202
P{H <20.001 <20.001 0.240
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Table2 Comparison of serum levels of Th17/Treg cell-

related factors between the two groups

(x +s,ng/L)
o B 1L-17 11.-23 TGF-1
OLPZl 94 22242+15.18 408.41+18.53  36.44+1.80
X4l 88 188.17+12.10  376.40+16.09  40.26+1.36
ol 16.884 12.407 16.071
PAH <0.001 <0.001 <20.001
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Table 3 Comparison of serum immunoglobulin levels

between the two groups

(7 +s,g/L)
A B IgA IgG IgM
OLP# 94 3.8440.16  18.25+0.96  1.2070.12
it B2 88 3.2840.17  17.020.89  1.4870.12
i 22.893 8.969 15.731
P1H <0.001 <0.001 <0.001
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Table 4 Comparison of serum complement C3 and C4

levels between the two groups

(F £s,g/L)
25 1% C3 C4
OLP4l 94 1.6240.07 0.80--0.06
Xt 1B 21 88 1.394:0.06 0.9540.07
tfH 23.725 15.552
P{H <<0.001 <20.001
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Table 5 Correlation of IL-17, IL-23, and TGF-§1 levels

with lesion classification of OLP

. JEE R OLP 4E g2 1 OLP

E=R -
r{H P1{i rH P
IL-17 0.513 0.131 0.651 0.424
1L-23 0.830 <0.001 0.765 0.032
TGF-g1 0.324 0.072 0.201 0.041
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Table 6 Correlation of IgA, IgG, IgM, C3 and C4 with

lesion classification of OLP

b g2 1 OLP i BE L4 A OLP
r {8 P i Py
IgA 0.419 0.062 0.221 0.734
IgG 0.310 0.051 0.346 0.082
IgM 0.201 0.320 0.289 0.256
C3 -0.736 0.721 -0.611 0.743
c4 -0.853 0.015 -0.826 0.023

Ak ek A Y, Th17 403 2 7 W 1L-17 . 11L-23
S5O0 R TR S R R R T Treg 40 X
G 5 I 28 ELA AR 8 A8 2 5 G g8 i A2 A
AT BE A G RE R N B Ah, BB Bk A K RMA
C3. CATE4EHFHlik e NI Ra B B h K55
FEAE . XA YRR A KT A Ak TT RE 2 ik
RIS H B R g . o B R Y & R
& . AHEE R OLP X — M2 Pk RAEVES N, B1E
TRABIESE A0 A 32 e 3Rk 3R 1 B R B oy 7
OLP 8 & KN 1 Rk K REAE, I 20 HOW 78 (1
I PR g FH 111

AWF T4 R ok, OLP M 3% Mk W K 1 7%
IL-17. TL-237KF B 3% m TR, 2R A 5812
o TL-17 5 TL-23 4 Sy 4 g ) 5 ) 2% v i) O
P, 7 40 M ) {5 S8 T8 38 | g oL 2 AR E R
HERR PR B IR Y Jh, TL-23 2
P 76 T B4 R 2 TR 40 A D B b B 2 400 G G e 44
o, ELA A Th17 4Ma s A VE . Thi7 40
TG P Y b S A TR g% AT R G AR
W o B TL-17 S0 R 7 B S 50 E kTR
RE B R, R A T AN A T RE 1 2
P . AR R R, Treg 40 L 43 W 1)
TGF-BLAE OLP £H ifiL 75 b By KR T3 B4l 3x —
S5 HEENAIE T Treg 40 i £ OLP %05 iF ' vh X}
PEN 2 BAMHIER . TGF-B1J2 TGF-Ri KK 1
KEER B 2 —, "l e 8. K.
T S4Bt Cextracellular matrix, ECM)
A S R T RAER SRR, TGF-B1—
7 T RE 0% B0 M G0 2 A0 M Y TS AL, R B — R PR
MR PEMEVER s 5 — 5, REUE AR JF B 2T 4 40
IE 0 UL 2T 44 40 ) 3% 4K, 5B ECM 3 B T RLRD
Yt M2 5 Z et 9 5E 1 H B st
I 11 2 e

o BE BRI B BURTE M, R MR I T AR
W R EE LSy o A RBUE AR AN, S

PR AR O8O R R T S R G N R L YL AR
AR Bk, OLP B MG IgA . 1gG /K FExT
MAREIS, ZRAZITFE X (P<0.05,
Tg A 2 25 RS 7 A0 55 D AR 1) S B A 3 43, OLP R
I3 1 IgA KOF Tt i 5 oA 2 35 F 58— 30 ™. TG
ELA R4 T B R RO T L E R W A
Wt 55 T RE P A R AR B X 1 35 48 A A Rk L g
71, 559 B X E AR EE . AR SR W
/N, OLP 4 IgM /K AR T X5 B2 . K10 A7 iF
8 R, OLP B IgM AL TIE# WWE M, L
K OLP B # I i IgM K& T X B4l . 1gM &%)
U 8 25 v B i P AR PR S A KO B IR
AT RE 5 9% 1Y B 9 A B A OG . 43 BT D XL AT g
h R VA58 9 A9 OLP 835 Ab F K 8] 14 32 95 1k Jre
B, TgMUKSEAEAE AR . FMA R 582 5 K e g Fl
T IO M g ) B A S A L b MR R R
KT MG T —HEA, £IEwAERES
T 3 TR KT RIS P AR SRR, T Y ML T A
ARG, AMAOK PRI RE I TR, X —AE
b5 e R GE B IR A AR AE % D) G HE YL AR B
FEER R, OLP B M A C3 7K T X1 R
4, MR CAKFAE T X B4, 2R A5IT%E
S (P<<0.05) . #MAE F C3F1 C4 F 2 1 37 th Al
W BE . PR UERENE L AMARBOE LB Ik R E &Y
TUBL ™, C37KF- T i vl e 5 99 H B i 1k
FEAE B A MA 2R G0 AS [R) 06 GR AR AH OG o 48 TR IR
R CATHAEZ RIS , B A M U0 A 55 It i
7, I3 C37K P T . CAJRAMA R G iy H %
Horz—, FHOKFM T B AT E R T MM R SE
o R SR, TS R R, 1L-23 5
A T L IE A OG T C4 K S 5 9 8 43 R0 2 67 A
X (P<<0.05). Al fiE5 — & AF OLP % & 58 1%
R VE TS )RR ¢ . TL-23 7 S Th17 40 i 14 5 1%
bR S B A s DR 7, ATl e TS T1.-23/ Th17 4l ik
KR FB A AE TR 5 1M CAFE R #MA 5 88 4 g 12 1Y
HET, £ OLP &M RAE R TS H S 5 0
HAEWEWR . SOAE R LA S Bi6 8 Eid A
At BEIE R, PR 5 o N L A OG . 45 4R
N, 1L-235 C4UKT-A BAE R 11 i T 7 &E 55 45
3 92 W 0l B T B

ARBFFR P38 % T OLP B3 34 43 40 M ]+ &%
TPEFE AR S H L SR, TR X R AT RE T
IR FE AR AR HE R W S S M AN . S
Seitoh, Wik — P REEARRIEL, JF XA DR
Frab AT O W, R, S5 A RN S E AR



478

FAFIHEAE TV o 5 B A8 S e HE Ak - 5

39 45 4 RUATF 5T

W%,

IgG .

FHOR, D WEIE R (A A Y 22 ) Y AR
\Eﬁﬁﬁiﬁ%¢%W%Mﬂo
i b prik, IL-17. 1L-23. TGF-B1. IgA.

IgM . C3. CA4&EHRIRAKF BRI R T

OLP &M MNRERGEE NS EZL L, WhiE
PRVPAL 3 15 73 2 . M0 2 e R 3t 1 BRI
i 5k S S0 M 0 A O A AR S W KA A, A B
T OLP 7y B2 Wy, sh&EEmE 2L, i
AT 7 R E 5 R IS % .

[ 5% k]
[1] Louisy A, Humbert E, Samimi M. Oral lichen planus: An

[2]

[3]

[9]

update on diagnosis and management[J]. Am J Clin Dermatol,
2024,25(1):35-53.
EP“ﬁ M2 PR O R b YRS S Rl & 2

Jii FHELIT IR (B ITRO [T e DR R ek
2022,57(2):115-121.
Roberts SL, Bhamra R, Ilankovan V. Malignant
transformation rate of erosive oral lichen planus: A

retrospective study [J]. Br J Oral Maxillofac Surg, 2024,
62(9):788-793.

Agha-Hosseini F, Moosavi MS, Bahrami H. A systematic
review of interleukin-17 in oral lichen planus: From
etiopathogenesis to treatment[ J]. Clin Med Res, 2023,21(4) :
201-215.

Yokomizo S, Kaneko N, Chen H, et al. Dysbiosis of the gut
microbiome may contribute to the pathogenesis of oral lichen
planus through Treg dysregulation [J]. Mucosal Immunol,
2025,18(5):1013-1026.

AR SR LT VAT T P B Y S B A 2 W AR
BLI B GERE JRE [T, 1 B 22 BT 5T, 2025, 411D < 7-11.
Afzali S, Mohammadisoleimani E, Mansoori Y, et al. The
potential roles of Thl7 cells in the pathogenesis of oral
lichenplanus[J]. Inflamm Res,2023,72(7) :1513-1524.
Bittner S, Hehlgans T, Feuerer M. Engineered Treg cells as
putative therapeutics against inflammatory diseases and beyond
[J]. Trends Immunol, 2023,44(6) : 468-483.

RPN TR S Rt N Rl 0 Ay |l =
F-17. P YA F KT 5 500 15 Sl R e g D) RE Y ¢ R BT
FELI] BACAE W B 2 30 R L 2022, 22(10) : 1865-1868.
WRZE a8 R BT K, b L, 45 R PERR AR W TE Ik F 5 20 21

B - [] J5 32 R R AE B FR il PR B8 LT )L 1 g B2 22 F 5T, 2026,
42(1):41-47.

Zhang M, Wang L., Zhou C, et al. E.coli LPS/TLR4/NF-«B

[12]

[17]

[20]

[24]

[25]

signaling pathway regulates Th17/Treg balance mediating
inflammatory  responses in oral lichen planus [J].
Inflammation, 2023,46(3) : 1077-1090.

Wang Y, Xue N, Wang Z, et al. Targeting Thl7 cells: A
promising strategy to treat oral mucosal inflammatory diseases
[J]. Front Immunol, 2023, 14:1236856.

W IEAR  BELA XIS T bk L A0 B 7 11 i F #5 8 6 2R R TR
TSR LT ] IR R 25,2022, 62(30) :90-93
Saran A, Nishizaki D, Lippman SM, et al. Interleukin-17: A
pleiotropic cytokine implicated in inflammatory, infectious, and
malignant disorders [J]. Cytokine Growth Factor Rev, 2025,
83:35-44.

Mills KHG. IL-17 and IL-17-producing cells in protection
versus pathology[ J]. Nat Rev Immunol, 2023, 23(1) : 38-54.
E—FE L R0k, E R BT CRTRIE T 400 17 R AR A R 17
FE W Ji 1 B8 P E 5 R B [T 10 B Bl i, 2025,
33(2):153-159.

Wang J, Zhao X, Wan YY. Intricacies of TGF-f signaling in
Treg and Th17 cell biology [J]. Cell Mol Immunol, 2023,
2009):1002-1022.

Chen W. TGF- B regulation of T cells [J].
Immunol, 2023,41:483-512.

R, Theiss AL, Venuprasad K. RORyt

Annu Rev
Kumar protein
modifications and 1L-17-mediated inflammation [J]. Trends
Immunol, 2021,42(11):1037-1050.

Al Shaar A, Hamadeh O, Ali A. Saliva and serum biomarkers
in  oral  diseases: A case-control  study  [J].
Medicine (Baltimore),2024,103(52) :e41072.

Takeda Y, Kato-Kogoe N, Sakaguchi S, et al. Characteristics
of salivary IgA responses to oral microbiota in patients with
oral lichen planus[J]. Sci Rep,2025,15(1):44167.

Tarsariya ViM, Mehta DN, Raval N, et al.

IgA)

Evaluation of

serum immunoglobulin (IgG, IgM, in potentially
malignantdisorders of oral cavity-a case control study [J]. J
Oral Biol Craniofac Res, 2020,10(4) :665-669.
McMurray JC, Schornack BJ, Weskamp AL, et al.
Immunodeficiency : disorders [J].
Asthma Proc,2024,45(5) : 305-309.

Antony IR, Wong BHS, Kelleher D, et al. Maladaptive T-cell

Complement Allergy

metabolic fitness in autoimmune diseases [J]. Cells, 2023,
12(21):2541.

Yao H,Cao Z,Huang L, et al. Application of machine learning
for the analysis of peripheral blood biomarkers in oral mucosal
BMC Oral Health,

diseases: A cross-sectional study [J].

2025,25(1):703
(AL o4t W)



