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Mechanism of CDS'T cells mediating interleukin-18 maturation and release via
granzyme B in mumps

WANG Shuangshuang, GAO Yi, LI Min, LI Lifang,ZHAO Xia, JIANG Dan
(Department of Stomatology , Hebei Provincial Hospital of Traditional Chinese Medicine , Shijiazhuang 050011, China)

Abstract Objective To investigate the molecular mechanism through which CD8'T cells (CTL) mediate the maturation and release
of interleukin-18 (IL-18) via granzyme B (GzmB) in mumps. Methods CTL were co-cultured in vitro with mumps virus-infected human
parotid epithelial cells to assess cell viability , apoptosis, and inflammatory cytokine levels. A mumps model was established in C57BL/6
mice,with interventions including CTL knockdown and GzmB inhibition. Enzyme-linked immunosorbent assay, real-time quantitative
PCR, hematoxylin and eosin staining, and immunohistochemical staining were used to analyze inflammatory cytokine levels, gene expre-
ssion, and histopathological changes. Results CTL co-culture significantly enhanced apoptosis in virus-infected cells and reduced cell
viability (P < 0.05). In the mice model, CTL knockdown or GzmB inhibition markedly reduced serum levels of pro-1L-18,IL-18,inter-
feron-y,and tumor necrosis factor a (P < 0.05). CD8,GzmB,and IL-18 gene expression in parotid gland tissue was downregulated , with
reduced pathological damage (P < 0.05). Immunohistochemical staining results showed that the expression of CD8,GzmB, and 1L-18 was
downregulated after CTL knockdown or GzmB inhibition. Conclusion CTL mediates IL-18 maturation and release via GzmB, playing a
dual role in antiviral defense and proinflammatory injury during mumps. Overall, targeting this pathway provides novel therapeutic strate-
gies.

Keywords mumps; CD8'T cell; granzyme Bj; interleukin-18; inflammatory mechanism

TAT VRIS IR 5 2 th MEIR 5 0 2 5 | A2 ) 2 PRI
W T 1 e , T2 B RIRAE 1%, H 0L T L E A
AR SRR R F 5 EBR A R R A kAR 120 mT

BEETE . mdbh = 28 BRI (2025244)
EERAN : EXL(1986-), L, B AT BENR, AR}
BEMESE 71T, E-mail : 13630828202@163.com

I #5 B #5:2025-07-19

™ £& HH R RS 18] - 2026-07-17 14:33:46

SR SEAUAR IR ER KA S E I RAE , B
B AR R G RE Y . CDS TNt AR N
40 Jf 2 PETIHE B 40 B (eytotoxic T lymphocyte, CTL),
SEHUR R RIER ORI T ARG, CTLR
T A S 800 240 6, 3 e R A 2 L 3R A A A
JE AL , 15 25 R BB (granzyme B, GzmB) 22 4L
I o GzmBELT caspase I [N, 75 T L 41 g
AT, DT BEL TG 25 52 1, GzmBUBR 2% 25 3 B0 27 24



SE8H EXUBAE. WATHEIEAR S T CD8 TN Mg d e J0kr BB A5 1 A0 A 2R - 1 8 BRI i L - 755 -

O A S8 i AL BF S PP IESE, GamB A R T
SR BT #EVE 4B 3R (interleukin, IL) -
181E i 4 1 4 M X -, LA DI 3005 8 U4 by T
PR (interferon-y, IFN-y) 7334 , 545 TAI I AN F AR5
VAR G A5

JRUE B ATRATHE IR AR R i WSS T i
J#& ,{HCTL . GzmB5IL-18[1] /) A F.AE AL L & &
ATTAEGRAT P A 2 v g ELAR I8 2 I 28515 A TR IR A
WER AW B R A R TERATHE AR % hCTL
i 3 GzmBAY SPIL-18 580 4R A 1% 73 7 MLl BH
CTL . GzmB5IL-187E Ji A7 1 B AR 28 vh i AR B A
DA RS T AH EL AR FH X S S 88 S5 g 1 52 )
R R AT IR R AR 0 AL I AR iR
JT RIS ARK I

1 ##RERE

L1 et

D MEAR b Kz 4l 2 HPaEpiC, 1 [ 3% [EScien-
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PCR Master Mix, 1t [l H A& TaKaRa/A H] .
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T Ak 15 Ak I CTL S £ FhSTO8K 9% B2 (1 HPaEpi CAf
fds  1ERBAEE R

1.2.3  CCK-8%% : ¥ 4 g A5 x 10°/4L Y % B 422 b
Fo6FL AT, Fic BECCK-81at 77 & 1 B 15 #5420 il 7
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2.1 CTLHRE I 40 b 5E

Bifi %5 e 15 7% B[] (1) 48 K, Model2H FICTL+S79
ZH AN MG 1 B 2T B, 24 P24 h148 hAH T 1 B
A TF12h(P<0.05),48 W BALT24 h(P<0.05) .
[ — I} 15340 L #5¢ , Model 41 FICTLA+S792H 41 g 1% /1
] 54X T Control4H (P < 0.05), CTL+S794H B &A% T
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F1 BAMTE KL (%)
Tab.1 Comparison of cell viability in each group (%)
Group 12h 24 h 48 h
Control 100.00 = 0.89 100.00 £ 0.73 98.63 + 1.39
Model 91.24 +2.67" 71.65 +2.42"% 57.66 =2.50" "
CTL+S79 78.63 = 139" 47.66 +2.50"7" 32.17 £3.20"23H

1) P < 0.05 vs. control group at the same time pnint;2)P < 0.05 vs. model group at the same time poim;3)P < 0.05 vs. 12 h within grmlp;4)P < 0.05 vs.

24 h within group.
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Fig.1

Cell apoptosis rate in each group
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23 CTLEE K FIAC-IEPD-CHO R J8 %% #  Ye /NEL 2.4 CTLEGE FMIAC-IEPD-CHO T V& 9% 2 J8% e /)N B

I3 H pro-IL-18 . IL-18 . IFN-yFITNF-a7K - WERR 28 LA P CD8 . GzmBHIIL-183E K 363k /K-
EETAINARET , BERIZH /N BT Hpro-1L-18 1L- BETAINAR BT, BRI AR A 2P CDS |

18 IFN-yFITNF-o/K V- B & T IE % % B2H (P< GzmBHIIL-183% B 1k /K - i 35 /8 T 1F 3 % B4
0.05),CTL-KDZH FIAC-IEPD-CHOZH & Z K T AL A (P <0.05), CTL-KDZ1 fIAC-IEPD-CHOZH & 2K T4
H(P<0.05) .32, HIH (P<0.05) L33,

R2 KHE/NRMiEPpro-IL-18, IL-18, IFN-yFITNF-ok EEILLEE (pg/mL)
Tab.2 Comparison of the serum levels of pro-IL-18, IL-18, IFN-y, and TNF-xin mice in each group (pg/mL)

pro-IL-18 IL-18 IFN-y TNF- a
7d 14d 7d 144 7d 14d 7d 14d
Normal control 10 1523123 1489+ 1.15 1245+132 1198105 867089 834078 5782056 543 %045
Mumps model 10 45.67 +3.21" 4234 +2.89" 3589 +3.21" 29.12+2.87" 28.90+2.56' 23.65+2.23" 22.34+201" 18.98+1.89"
CTL-KD 10 32.12£2.56" 29.87+2.34” 2567234 21.56+2.03" 19.89+ 187" 16.78 + 1.54” 1545+ 143" 13.01 +1.23"
AC-IEPD-CHO 10 3878 £2.89”) 35.67 £2.65°) 29.98 +2.78") 24.78 +2.45" 2256 +2.12") 19.12+ 176" 17.89 + 1.67°) 14.56 + 1.34”’

Group

1) P < 0.05 vs. normal control group at the same time point;2) P < 0.05 vs. mumps model group at the same time point.

#3 FBHNRIBREARRERRIZKERLE
Tab.3 Comparison of the gene expression levels in parotid gland tissues of mice in each group

CD8 GzmB IL-18
Group n
74d 14d 74d 14d 74d 14d
Normal control 10 1.00 = 0.08 1.00 = 0.07 1.00 = 0.10 1.00 = 0.09 1.00+0.12 1.00+0.11
Mumps model 10 2.89£0.25" 2.34+022" 3.21+£0.28" 2.78 £0.24" 456 £0.35" 3.89+£0.32"
CTL-KD 10 1.23+0.15% 1.12+0.13% 1.56 +0.18% 1.34+0.16% 2.89+0.26% 2.45+0.23"
AC-IEPD-CHO 10 1.87 +0.20%’ 1.65 +0.18% 2.23+0.22” 2.01+0.20% 3.45+0.28” 3.01+0.25%

1) P < 0.05 vs. normal control group at the same time point;2) P < 0.05 vs. mumps model group at the same time point.

2.5 CTLA K FMAC-IEPD-CHOZE i 5 B IR e /N B A IR0 L % 96 440 J6 ik PG R B0 R A8 3R, 2R 14K
IR RS 1140 5 FF 1 20 22K L A4 4k 4 ; CTL-KDZ FIAC-IEPD-

TE X B ZH /N BUBE IR 20 A S5 R (R IE s R CHOZH /)N B8 JE 40 0 752 10 0 2 401 403 7 JE 4y Ao
/N AR B IR RS BT R, K RAE U I 3% (P < 0.05) LEI2,

Normal control Mumps model CTL-KD AC-IEPD-CHO

Day 14

L g S

R A

E2 HERB&NEA/NRERELFELE x 200
Fig.2 Pathological changes in parotid gland tissues of mice in each group detected by HE staining x 200
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2.6 CTLEE K MAC-IEPD-CHO | ¥#5 2 J8 44 /I Bl
JIB R LR CTL . GzmBFIIL- 184 1k K F
SETRINAR , BRI 2H /)N BRI IR 41 21 CTL . GzmB
FITL-18 PH % 41 i %5 i 3% 22 T 15 % 4 IR 41 (P <
0.05), 57K B ko CTL-KDZL /)N BRUIE fif £ 21

Normal control

Mumps model

CTLERR UL F- B2 , Gz BANTL- 18 P 241 it $5 it et
I 58 25 PR (P < 0.05) ; AC-IEPD-CHOZH /)N BUIE
Jif 20 21 CTL . GzmBAIIL-18 FH 1 40 itd B 12 % T4
HIZH (P<0.05) L3 . 34,

AC-IEPD-CHO

A,CTL(x40) ;B,GzmB ( x 200) ;C,IL-18 ( x 200).
E3 SREARUFRNEHENRIRRALHRCTL. GzmBHIL-185i%
Fig.3 CTL, GzmB, and IL-18 expression in parotid gland tissues of mice in each group detected by immunohistochemical staining

*4 KHAMRCTL, GzmB. IL-18PHMELAME S L AIELER (%)
Tab.4 Comparison of CTL-, GzmB-, and IL-18-positive cell percentages of mice in each group (%)

CTL GzmB 1L-18
Group n
7d 14d 74d 14d 74d 14d
Normal control 10 5.24 +131 485+ 1.12 6.15+1.52 5.77+1.24 7.32+1.88 6.00 + 1.41
Mumps model 10 32.17 £4.29" 25.63 +3.88" 38.53 +4.66" 31.21 +3.52" 45.18 £5.32" 38.93+4.16"
CTL-KD 10 1.13£0.41% 0.91£0.31% 12.38 +2.16> 9.79 + 1.85% 21.56 +3.22% 17.85 +2.63>
AC-IEPD-CHO 10 18.23 +3.17* 14.55 +2.74% 2436 + 3.55% 19.89 +2.91% 30.71 = 4.23% 25.33 = 3.40%’

1) P < 0.05 vs. normal control group at the same time point;2) P < 0.05 vs. mumps model group at the same time point.
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