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il T 9 B0 200t 444 4 5 g B R 92 10 9k B 40 B9 (tumor-infiltrating lymphocytes , TILs ) 5 NK 41 ffd 1) 54 & 7£ OSCC 3 Jig
RIEMHKIER . HL, #m A 0SCC Hh TAIC K HAH S 14 15 538 4%, A5 S 1] TAIC 2 8] (4 41 B 1E F A 22 4R
T T BE IR T T SO A ) OSCC Bt R . 25 38 X6 3 4F 2k TME H TAIC & HAH 1 F Xt 0SCC 7 F& 1 52 i 98 17 45
A, HSTHAE 0SCC RIS W AR I B B A A&

[KgiE] MBS, MREAHCRBE NN R A DG E AN 5 e A DG v M 4
BEVRPEINGI 400G ; Tk A M, ARG, DEERRAINEE . AN, I
[FES2S] R78 [X#EtrE] A [XEHS] 2096-1456(2025)02-0160-09 B S
[BIAZER®ENX] B A, W, A . [ R 5 b G pe 40 M 78 1 fs i bR 40 s 2 25 % Je v 4 A6 40F 9 0F
JEJ]. R BT A , 2025, 33(2): 160-168. doi:10.12016/.issn.2096-1456.202440045.

Research progress on the role of immune cells in the tumor microenvironment in the development and progres-

sion of oral squamous cell carcinoma LIAO Xinyue"*®, FENG Yan"*? YU Li*** 1. Department of Pediatric
Dentistry, The Affiliated Stomatology Hospital, Southwest Medical University, Luzhou 646000, China; 2. School of Sto-
matology, Southwest Medical University, Luzhou 646000, China; 3. Luzhou Key Laboratory of Oral & Maxillofacial Re-
construction and Regeneration, Southwest Medical University, Luzhou 646000, China; 4. Department of Periodontal Mu-

cosal Disease, The Affiliated Stomatology Hospital, Southwest Medical University, Luzhou 646000, China

[ W75 B89 )2024-01-26; [1&[E] A #]2024-05-04

(B2 8 1 0UERHET R SPTR T H (2022YFS0634 ) 5 U145 BE 2475 AR 01041 (023028)
(& VEH A, I, B9 4E , Email : Xinyue3_15@126.com

(B 1EE ) A0, FIAEER, 1, Email ; yulixt126@swmu.edu.cn, Tel : 86-15281724108



b

AR &MHmBAE 202528 $33% F2H

Journal of Prevention and Treatment for Stomatological Diseases, Feb. 2025, Vol.33 No.2 http://www.kqjbfz.com *

161 -

Corresponding author: YU Li, Email: yulixt126@swmu.edu.cn, Tel: 86-15281724108

[Abstract] Oral squamous cell carcinoma (OSCC), the most common type of head and neck malignancy, has a poor
prognosis owing to its high invasiveness and high rate of cervical lymph node metastasis. The tumor microenvironment
(TME) is a complex microenvironment that is essential for tumor cell survival. Tumor-associated immune cell (TAIC), the
main stromal cell of TME, regulates the proliferation, invasion, epithelial-mesenchymal transformation (EMT), and anti-tumor
immunity of OSCC. M2-tumor-associated macrophages (TAMs) promote the invasion and metastasis of OSCC through the
macrophage migration inhibitory factor/NOD-like receptor family pyrin domain containing 3/interleukin (IL)-1f axis,
while N2-tumor-associated neutrophils (TANs) regulate the proliferation and EMT of OSCC through the Janus kinase
2/signal transducer and activator of transcription 3 pathway. Meanwhile, myeloid-derived suppressor cells (MDSCs) accel-
erate the progression of OSCC by secreting IL-6, IL-10, and transforming growth factor (TGF)-B; T cells promote inflam-
mation by secreting IL-17 and inhibit inflammation-mediated tumor immune response by secreting IL-10 and TGF-;
and natural killer (NK) cells recognize and attack OSCC cells to inhibit OSCC progression. TAIC interaction network al-
so regulates OSCC progression. M2-TAMs regulate the invasion and metastasis of OSCC by promoting T cell apoptosis
through the secretion of IL-10 and programmed death-ligand (PD-L) -1, while N2-TANs inhibit T cell proliferation and
cytotoxicity by secreting LOX-1 and arginase-1. MDSCs inhibit the proliferation and anti-tumor effects of CD8" T cells
through the inactivation of programmed cell death (PD)-1/PD-L1 signaling. Additionally, MDSCs inhibit the proliferation
of T cells by decreasing the expression of the CD3-zeta chain and interferon-y (IFN-vy). Moreover, tumor-infiltrating lym-
phocytes and NK cells were found to be positively correlated in OSCC progression. Therefore, target regulation, related
signaling pathways, and the interaction network of TAIC may serve as promising therapeutic targets in the immunothera-
py of OSCC. In this review, we summarize the recent research on the effects of TAIC and their interaction network in the
TME in the progression of OSCC and explore its application in the early diagnosis and treatment of OSCC.
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1 835 R 40 At 93 (oral squamous cell carcinoma,
0SCC) i 3k 29 % AR 4H i % (head and neck squa-
mous cell carcinoma, HNSCC) ] 90% , 5 4F 4= 17 A
FE50% "o 2020 R G AR 2 ER 2 30 T BT K
R 10 T FE T . OSCC R 72 P Stk 12
SEEER R, B WS 22 o MR R (tumor mi-
croenvironment , TME ) £ 35 JF 2 it 18 53 1 480 i 5 55,
A 20 o o 0 60, 455 40 B A BT A= ) T M R i
B0 A6 5 200 P 0 45 e R A R ST 4 i
TME EP%E?HH@E%%H*@*H%%&?HH@(tumor—
associated immune cell, TAIC) | M4 N 57 4 i . i &F
Ak 40 1L G 0T A0 B . — 7 T, R T A0 i o s
Jie 968 240 i i) B DAL YR 3R AL A T OSCC 1Y 0 M i e
PR, 5 —Jr T, 5 5T 240 M AT 3 5 240
(] 7 L 422 B R) 45 A R 15 TME . 22 304 5% 48 i
TAIC /&5 OSCC # fg 1y H 2 R, BARBLHI A
WAkt . PRI , 5T TAIC 7E OSCC HE J v (i 7 X

U B TS A BRI

TAIC A3 35 98 AH OC B 05 2 g (tumor-associated
macrophages , TAMs ) . J}r 983 AH O H M B2 40 i (tumor-
associated neutrophils, TANs ) & I £ # #il 40} (my-
eloid- derived suppressor cells, MDSCs) . T ik E% 4 g |
F1 48 24 43 (natural killer, NK) 4fi ff2 55 . A S0 3 F o
B0 0 5 BoHE R Rk 55 F B L 4E R CI-
NAHL . Embase ., PubMed . Web of Science ., Cochrane
Library %04 72, 38006 5 [ 8 25 5 90 fi DL
PEAT TR I SCRE R o v SCRE AR O I R A
S LR | Sk S LR 4 FRLE | iR AH G Sz 4
JEL G 95 240 ML e 9 R DG L A L SRR A OG rp
g 1 O/ 1 2 O A N BN S P VA |
Mg, B SCKE & 3R] 4 “Oral squamous cell carcinoma,
Oral cancer, Head and neck squamous cell carcinoma,
TAIC, Immune cells, TAMs, TANs, MDSCs, T cells,
NK cells” o SCHRHEBR A5 1 - AF 58 28 BN U 1y FEAC



b

A& 202528 $33% $£28
+ 162 - Journal of Prevention and Treatment for Stomatological Diseases, Feb. 2025, Vol.33 No.2 http://www.kqjbfz.com

s /N BB W L E N A S R R
TFRAR LA S TE 1L 3R A 42 SO SCHR o STk G 2 M 45
A5 E PRISMA $5 /e o A8 SO TAIC M HAH B
YEFIXF OSCC i JE 5T AT 2734

1 TAMs

TAMs 75 S 2 AR A 2R S bt R H ke v
K HECHEVE R . TAMs 40 S0 470 M 88 10 5 05 40 i
(MI1-TAMs ) {2 it 987 14 1 W65 200 i (M2-TAMSs ) P 4>
TIReZEa™’ . T2 -y (interferon-v, IFN-y ) Flfj§ £
B (lipopolysaccharide, LPS) i 5 TAMs 43 1t i M1 -
TAMs,M1-TAMs 73 20 A 2 (interleukin, I1.)-12.
I1.-6 . JiF9e8 SR FE I F (tumor necrosis factor, TNF) -o £l
C-X-C F ¥ # b N F i /K (C-X-C motif chemokine
ligand , CXCL) -10 55 {2 # Bt Jih 988 4 928 5 #H S, TAMs
W IL-4 FIL-13 ¥5 3 53 {6y M2-TAMs , M2-TAMs 53
Wh 5% Ak A2 K R F- (transforming growth factor, TGF) -B
FIIL-10 %5 42 $F & 5E KW . Wang 46 B 5% & 3
M2-TAMs i i 4 7% MIF/NLRP3/IL-1B 43 7 %l 42 3¢
OSCC IR RHH . 5 IEH H R AR 1L , 25 4]
OSCCH A M2-TAMs WA # W R £ . H Y
OSCC ¥2 1 TR J bk R/ it B 205 e A 458 i PR A
FEIEAR G, Bl %5 M2-TAMs B0 B934, 8 A4
T3 R [, W] M2-TAMs 5 0SCC 9 1l 5 %5 D)+
%, HA B HAE OSCC 2 W K Bl i 28 A5 o
— 71, M2-TAMs 7= 4= & i 43 J& 25 11 i (matrix me-
talloproteinases , MMPs ) il I 58 Ji¢ B A2 2 OSCC 197
PR A E AR ARG R B M2-TAMs 43 i 1L-6
I 55 iy 40 it % T 1Y) TL-6 2 AR 45 4, it B A
19 400 ] PR 1 2R A R 3E OSCC 1R EH# o D)
—J5TH , M2-TAMs 7= 4= 1L 8 4 K A2 K 7 (vascu-
lar endothelial growth factor, VEGF ) {i #F L& #r = R
OSCC I A4 K AR HEE 5, S AT R 4R fitam iE ' ™ .
AT, KRR8I T M2-TAMs 7 0SCC i J& 1
YE AL, 1% Bl 2> M1-TAMSs 7€ 0SCC JF & rf i) fF
IE e B — IR R

2 TANs

PR L (N S A0 S 50% ~ 70%
S5 RE AH G IR HE R 3 B e A R
— TANs B R BEA R AL F8
SLAE B RAE TR o TFN-B 5% T8 AT s N1 &Y
TANs(NI1-TANs) , N1-TANs 2 5 55 K Fd W 2% 4
92 BTG, AR A 755 7K - 355 1 4 (reactive oxygen spe-

cies , ROS ) B9 7= A= 01 I a8 21 Bt stk DNA 9 #2495 , I
20 R B PRI R 1R 2B B M R, TGF-B
% S A b 83 N2 28 TANs (N2-TANs) , N2-TANs
FE A AL R T L CCL2 \HGF Fl TNF-o 25412 i firh 973 184
B I 40 1 G0 % S W, N2-TANs i A 43 i MMP-8 F1
MMP-9 #i% VEGF i F i 45 3 A= 7% . w58 &
TANs RIEFEE 5 OSCC 15 2 T A&, KB TANs
S8 0SCC A HEEN . Hu 2520758 & B N2-TANs
PTG JAK2/STAT3 {5538 % 1 4 8 4 ] E2F 1 1 3%
ik A T 3G 5 N 2 - 18] 78 5T % 4k (epithelial mesen-
chymal transformation, EMT) fi£ 3t 0SCC W 1% 2&8
.

Hh P R 2 M R 11 R RE ) B I AERE R B
WA . HEZE B e 32 Pk A e 8k
A5 5 R AE R, LPS 1 IL-17 42 E DNA A8 4 4
Ak W T B4 43 375 S ep R 40 B A1 B B (neutro-
phil extracellular traps , NETs) (T " . & 58
& B PI3K/PKB il % 2 51 3 0SCC H' NETs JE i fig
#EOSCC BEEB . Ak, NETSs 18 3 i 4 ¥E i il A
EF Y 100 A AR T R P e O RS B T R
B8 JN2-TANs (#32  fi2 #F 0SCC 1y 5% 88> 5 W] i)
N2-TANs B0 551 25 14 il o) 084 i J8d 240 M & A= EMT
I 2 ik () {2 28 5 B 2. Uk BT, TANs A= 9)
221 fe S HAE OSCC St 0 855 H 1 7R FH i A 45 31 72
Al i, 75— 42 2] TANs A1 56 RAE (5 5 X 0SCC
1 TME 19 2 e I 4% o

3 MDSCs

MDSCs 2 HL AT G 528 1 il T 58 14§ 2 240 B 3
3 WA 1L-6 \1L-10 [ TGF-B F1 ROS 55 K -+, il i b i —
A AL R G T RURE 2R - 1A% 28 38 30 T 9k B 40 i
1 U)fig . MDSCs i 3 [ Ik CD3-zeta £ 1Y 35 15 Al
TEN-y B 53 WA ] T bk B 20 B 34 5 s MDSCs 434 1L-6
IL-1B.IL-23 FlHf 4] it & E2 (prostaglandin E2,
PGE2) I I8 i — Ak LG i R0 2R i 40 g 2 il 05
PR ESE B T 40 M 17 (T helper cell, Th17) 20 M2 534k,
fRiE OSCC ™", BbAh, 1L-6 RT 4 i T 4 Jia 34 5
I W10 5555 e 98 1 G 0 A 5 2 BT OSCC 4
it ] i S B R 8 MIDSCs %% Ak Ay 4 328 41 o ¢ 7Y
() B 988 AH O& MDSCs o R 4 3D K5 37 155 7 25 S 3¢ B
OSCC % #M & 1fiL v MDSCs B9 %0 5 0SCC Iifs PR 43
ISR B N NS o A S Tl N =1 o 5 S
MDSCs 1] 3458 OSCC WY ¥4 58 A7 2R AL RS i 1
& 71 AN Z 52, MDSCs 3 1 2k ¥ G 28 W L A
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EMT AL A AR 0E 0SCC Ayt 1, Hi] D39/
CD73 B 1515 538 % 7T 90 il MDSCs ) %05 f 2 fig
MK 2 OSCC /Y He b g B e e 10 3l Sk ik 5%
I R IR B 5 | & 1 AR RE 1 1H MDSCs 1 2K
3l o2 #F CXCL2 . CCL2 . 1L-6 Fil IL-8 FY 43 ik 5%
£ MDSCs 12 #F OSCC Ay A g J 0

4 TiHE A

T Ik B4 440 1t 42 FL 4 AR 40 )5 43 o CD4' T 48 i
CD8 T4, CD4" T 41 it f2& 18 Wi P fe 3% 1) 32 2L
ZH B 43, E i 0 AR SN 1 ST R R Y 3
FRrh e 5 B SVE . CD4* T 41 it 75 40 M X 7 1 5%
W) A] Ak A 5l BV T 4B (T helper cell, Th) 1.2,
17 R0V PE T 40 (regulatory T cell , Treg) %5 WF ¥ ,
Hovb Th17 43 W TL-17 A1 IL-21 42 9F 4 4E UE R | 1
Treg 43 i 1L-10 F1 TGF-B #1 il CD8* T 4i ffd 1 NK 4
B4 35 e 97 S 28 B RE L Th17 Fl Treg 22 7] 4 F 47 XoF
S Fa S E XL HE ™, Th17/Treg HLIH 5 0SCC
982 SR /0N K O 45 2 % ARG A 20 B W 25 TE AR 56
CD8" T 4 i 3= %2 60 45 40 Jfd 2 7 T 40 Afd (cytotoxicity
T lymphocytes , CTLs ) it J¢ #5218 ik I 41 2 (tumor-in-
filtrating lymphocytes , TILs ) LA S HAEE B . CTLs 43
WA TFN-y TN FHSUREL 410 1] Jif g 2 5% 5 TILs 75 F s
JoE T 9 720 v I S R, R T R T A A S T
i 96 26 07 1Y S B L AE OSCC 12 28 1Y S5 1T 70 A6 T 3]
KERCDS T MM RE, AEF A EFHYS
CD8" T 4 Jifl % FZ i 1E Lt , 3 W1 CD8" T 4t it T 4 S 41
il OSCC #F J 1Y T 2L By 28 A 10 5 48 A5 . Bboh
CXCL14 AT if5 5 TILs 5 4 #F M 41 # OSCC 1 i Jie |
TILs %5t 5 OSCC W K/ 3 58 g ) Fif 28 42 B
TUAR O . EMT 5| R Y Jib 783 2 289 olg A2 mT L0 )
OSCC 1 CD8" T 41 ML i T R DI g , Wk 55 HL AL o 98
o VL, B i ik N TS R RS Rk,
95T bk LA A Y ) RE KA BRI OSCC Y & e
H AT, OCF T bk B2 200 16 1% )y e AL i A 5% 22 4 v 76 20
JE A i R AIF 7 4 /0, UE 95 o 4 55 . Rk, T
Joe 5 T I IR B s FEBSOH P R FEA R PR B

5 NK##

NK 40 Jfd J& T [ A R B 40 . NK 48 g #7400 i)
CD8" T 4 Jf 34 5, (7] sy R FH 6 i R4 6l %) ol 2% s
32 AR b 96 0 B, A O I R0 0T R A N
Pk et Sy 308 R FCA e 248 i 4 o i e 2 R A

ik 96 B 28 W 0 v R FE AR Gupta S0 0F
5% & I OSCC ™ NK 4t i 5 5 5 ALK T bk 120 240 i 4
P25 IO 250 S TR O, E B NK 200 D 1 35 i = e
PE ) A . OSCC P NK 21 i /Y88 P9 28 B 341G, L
NK 4 i 2 10 i o e {1 A 3 ) B A A7 0 i ik
B NK 40t 7] 58 B A OSCC & Tl iV 7E 18
b B S RETR ST IT RCVEAR B 40 40 42, NK 4 ifd
i B 8 1m] OSCC 4t A 1) 52 36 45 50 Rl PR3 360 ) &8
FERE R, S ik — 25 5% NK 41 A 7E e b s 1=
e 2o AR A R AR BIL R AT g VR B T 2 4R
3K BE Al A AT 5 A I R TIE B .

6 TAICZ EIMHEEIEH

TAIC B a T 5 OSCC 4 jg i7E 4738 tH 28 B, ik Af
il i TAIC 2Z [6] B AH B AE 8 4% 0SCC Y 3 & (&
1). OSCC ™ TILs 5 NK 4 s % &5 1F 45 56 , 27 33
I 0SCC A K F8+ . HNSCC Y Iifi R A U BF 5%
& PR FE 1] 5 45 CXCR1 F1 CXCR2 A I /> MDSCs 1)
GEAE 3 I 15 NK 40 A A S s D BEAN ] HNSCC (1)
s,

CD155 #2714 6 T~ BL A& (programmed death-
ligand, PD-L) -1 £ MDSCs H 75 # 35 , BH W CD155/
TIGIT A 3 1 4101 il MDSCs f4 Ty it ] 2 # 1) 72
MR AE T 3Z K (programmed cell death, PD )-1/PD-L1
5546 3, B4 i CD8™ T bk L 241 it 02 2 e i 983 250 i
FHL PD-L1J 7%, 2 MDSCs al 5 i #0 PD-1/PD-L1

55 AL A CD8 T Ik B 41 i 3 5 ', MDSCs
AL 38 5 AR CD3-zeta BE 1Y ¢ 38 A1 IFN-vy [ 43 W 310
] T 90 B 40 6 ) 34 2 [] EsF 38 S — S AR LA i A B
4R 1 2 Bt S M AR E Th17 20404k, Essa 25047
5% & 8L OSCC ' TAMs 5 TANs £ f 45 X & (1
AHRAILHA FrdE— 20 9Y . IGAk , N2-TANs #1530
I 5 2% R AR AR 2 B2 IR AR 11 A2 1R - 1 FIOHRG 20 IR Tl -1
350 T 9 2L 200 6 8 R 400 R e R B Sk 9 1Y)
HEJEMS . M2-TAMs 38 i 43 3 1L-10 A1 PD-L1 #0fi] T
I L 20 i A 184 5 45 OSCC 1R B I Lo AR
MM, MDSCs . NK 4l Jifd 55 TAMs . TANs J2& 75 8 1< 21 fif
] A0 LA 3% 0SCC ) HE & v S . A iR 5%
B T TALC 78 H A b5 b i AH B AR FH . MDSCs i
3k 43 W TL-10 #1107 NK 28 A A 3G 58, B3 A0 i 68 0
PEAE JE 45 B i E e AU I STATS 3 4 41 it
MDSCs 4 k> M2-TAMs'*2', M2-TAMs 43 TGF-B
A5 Treg Z£ 42 A ) CD8T 41 i 43 Wb IFN-vy , 171
IFN-y 7] 34 5 M2-TAMs {8338 R 1 Fn 2 r 44 5¢ 4%



b

Afsgmmbiis 2025628 $£33% $2H
+ 164 - Journal of Prevention and Treatment for Stomatological Diseases, Feb. 2025, Vol.33 No.2 http://www.kqjbfz.com

TAMs (M2-TAMs) and TANs (N2-
TANs) are negatively correlated

during OSCC  progression. N2 -

TANs and M2 - TAMs inhibit T
cell proliferation by secreting
LOX-1 and Arg-1 and IL-10 and
PD - L1, respectively. MDSCs in-
duce CD4* T cell differentiation
into Th17 by secreting IL-6, IL-1(3,
IL - 23, PGE2, nitric oxide syn-
thase, and cyclooxygenase 2; in-
hibit T cell proliferation by secret-
ing IL-6, IL-10, TGF- B, ROS,
CD3-zeta, IFN-y, nitric oxide syn-
thase, and Arg-1; and inhibit NK
cell and CD8" T cell function.
TILs and NK cells are positively
correlated during OSCC  progres-
sion and increase the proliferation

and metastasis of OSCC.

IFN-B: interferon-B; IFN-vy: interferon-y; TAMs: tumor-associated macrophages; Th17: T helper cell; TGF-B: transforming growth factor-@; TANs:

tumor-associated neutrophils; IL: interleukin; PD-L1: programmed death-ligand 1; PD-1: programmed cell death 1; ROS: reactive oxygen species;

PGE2: prostaglandin E2; LOX-1: lectin-like oxidized low-density lipoprotein receptor-1; Arg-1: arginase-1; T cells: T lymphocytes; TILs: tumor-infil-

trating lymphocytes; OSCC: oral squamous cell carcinoma; NK cells: natural killer cells; IFN- vy : interferon- y; MDSCs: myeloid-derived

suppressor cells

Figure 1  Interaction network of immune cells in OSCC

1 OSCCH o dn i HEAE I C R

PE S Krneta 558 /N BUFL BRI 20 B3 M2-TAMSs
HINK 4t fg Jf 47 A Sh 285 5 | &k I M2-TAMs 7] i
W NK A0 . R K e 1 K g, N2-TANs
53U PGE2 i 1 i3 240 il 2 35 5] Wik i -2, 3- XU 45
ity 1400 T 9K B AN B S E DB . N2-TANSs 43
T8 2 M 2F M2-TAMSs 118 i 5 2L AR IR 19 A
B, UL, DIRR S TANs B A 5% S 0298 1)
M2-TAMs [ $0 988 M1-TAMs %% 4k , DT 3 2140 5 Jirh
Jo JE TR H B . SR, MDSCs . NK 41 Jfl 5 TAMs
TANSs i ffd [5] A5 5. /E F 02 & 2 5 845 0SCC 1) i g
A REE— 2B AT

7T RESERE

—J5 T, TAIC 38 52 73 WA i o 2 i X A =
I8 A 55 G B A5 4 iF OSCC i HS B LR
FERNEERS 3 57 —J7 T, TALC A AT 23 W 4t e 240 i [
T A T A0 A R B R e N (T 2) .
KA TAIC7E OSCC HHyfE I L2 1,

BEAh , R TA] TAIC 2 7]t v 38 2 3 06 41 g 1N 1

I TAIC 09 40 B 25 M 175 5 7 F TALC 9 354 (2
HE TAIC B 53055 2 5 S e fie 1 sl 4 ], I8 4% 0SCC
Y JE o 38 XS TALC A9 D) g R 200 A7 28 50 LA 9
TME [7] 9098 TME 19 5% 4k o 38 32 4 338 30 o) 5] 36 5%
Treg -5 14 G0 FE 0 4l /) S 22 97 1 € A T 0SCC 1)
IR IGIT . A A A 5 4 1 77 (immune check-
point inhibitor, IC1) Bt& BRI BTG I 251697 K
WS ] 3 Ao 4 R TALC B HT0 %8 305 1 2% HNSCC &
AT % 0 ST B RS T 9 T AR
o PD-1 M PD-L1 A3k 3 TV Rk, LA PD-1/
PD-L1 A B #E 5 0Y ICTEE A 30l 0sce py K .

H T TME 58 24 Pk DL S A O 1% 9 38 R AL
FF iy 0 S T TR, A S8 2 1 A JEL I R ek g v 0 S
FEE 0 S MM B R . R, H I = TALC
2 (B AH AR B 1 fig 43 A X R 45 0SCC i & 1
WF5T , S BEBE A IR YT R WAl Fs B 7 BRAE B B, 1
ARAE OSCC I PRIGYT SE iz H o I Rz il
TR R 7 M55 A, AR BT A /9 OSCC 8 35 46
AE AR E AT Tk 2% s L, 2 & TAIC i AR P hn i
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Immune cells exhibit anti-tumor and pro-
tumor effects during OSCC progression.
M1-TAMs, CD8* T cells, NK cells, and
NI1-TANs display anti-tumor effects in OS-

CC by secreting pro - inflammatory cyto-
) Lg 3 : g oG
‘y L & kines and antibody-mediated cytotoxicity.
However, M2-TAMs, Treg cells, MDSCs,
e, and N2-TANs exhibit pro-tumor effects by
‘qo*/z, QQ‘,‘\& /\Q\
v C 9’5\\ secreting anti-inflammatory cytokines, pro-
by Z e
¢ ‘*\ ( moting angiogenesis and EMT. IFN-vy: in-
, \ “_ a0, TFP Q@ 4
IFN-y, TNF, granzymes
—_—

_,cy_w,m}‘ﬁi’/—-\
° Divect kiting effect

terferon-y; LPS: lipopolysaccharide; TAMs:
6,y tumor - associated macrophages; IL: inter-
'w' leukin; TGF-B: transforming growth fac-
tor- B; TNF-a: tumor necrosis factor- a;
CXCL: serum CXC chemokine ligand-10;
NETS MMP: matrix metalloproteinase; MIF:
macrophage migration inhibitory factor;

NLRP3: Nod - like receptor protein 3; T

cells: T lymphocytes; Treg: regulatory T

Anti-tumor effects m Pro-tumor effects cell; NK cells: natural killer cells; ROS:
reactive oxygen species; iNOS: inducible

NOS; Arg-1: arginase-1; MDSCs: myeloid-derived suppressor cells; OSCC: oral squamous cell carcinoma; CCL2: C-C motif chemokine ligand 2; HGF:
hepatocyte growth factor; VEGF: vascular endothelial growth factor; JAK2: Janus kinase 2; STAT3: signal transducer and activator of transcription 3;

TANs: tumor-associated neutrophils; PI3K: phosphoinositide 3-kinase; PKB: protein kinase B; NETs: neutrophil extracellular traps

Figure 2 Roles of tumor-associated immune cells in OSCC progression

2 RAE AN I TE OSCC & A & R Fh IVE

FT 1 R AR SR 40 B AE OSCC HE JE R /B

Table 1 ~ Roles of tumor-associated immune cells in OSCC progression

Immune cells  Roles in the development of OSCC References
® Activation of the MIF/NLRP3/IL-1B signaling thereby induces metastasis and invasion [9]
® TAMs were correlated with infiltration depth and lymph node metastasis [10][11]
TAMs ® TAMs-derived IL-6 upregulates leukemia inhibitory factor expression by binding to IL-6 receptors on tumor cells [12]
® Promote metastasis, invasion, and vasculogenesis through VEGF regulation [13]
® Promote tumor proliferation and EMT by up-regulating the target genes of JAK2/STAT3 signaling [20]
TANs ® NETs enhance procoagulant activity by increasing thrombin and fibrin generation [23]
® MDSCs secrete 1L-6, IL-1B, IL-23 and PGE2 and activate nitric oxide synthase and cyclooxygenase 2 enzymes to [25]
promote the differentiation of Th17 cells
® The number of MDSCs was positively correlated with pathological grade, lymph node metastasis, and poor prognosis [28]
MDSCs ® STAT3 signal induces the monocyte differentiation into MDSCs in TME through the CD39/CD73-adenosine [29]
signal pathway
® Porphyromonas gingivalis increases MDSCs during infection to promote OSCC progression by enhancing CXCL2, [30]
CCL2, IL-6, and IL-8 secretion
T eells ® Th17/Treg ratio significantly correlates with tumor size, lymph node metastasis, and clinical stage [32][33]
® Migration of TILs was increased through CXCL14-depended manner [35]
NK cells ® NK cells influence antitumor cytotoxic T cells generation to inhibit OSCC proliferation [39]
® A low density of NK cells in OSCC was associated with later clinical staging of OSCC [41][42]

TAMs: tumor-associated macrophages; TANs: tumor-associated neutrophils; MDSCs: myeloid-derived suppressor cells; T cells: T lymphocytes; NK cells:
natural killer cells; OSCC: oral squamous cell carcinoma; Th17: T helper cell; Treg: regulatory T cell; TILs: tumor-infiltrating lymphocytes; VEGF: vascu-
lar endothelial growth factor; IL: interleukin; CXCL: serum CXC chemokine ligand; CCL2: C-C motif chemokine ligand 2
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