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[FZE] a & IEERBSEIRHEARIRE 28 F 40 A28 -35 (interleukin-35, 1L-35) 5 Xk FE G S+ 3(f0xhead box p3, Foxp3) Y
BIASFRIBNEN , TRIT IL-35 FEARR AR T IVER] . ok . PEEL 40 K SPF 94 SD KR, BEALSF Jy 5 2, B0 A0 5F — B 2 I Rk
TTHRARJE S ds 85, 43 A F ARG 0.7 .14 21 28 d FBENLALIE—2, TAUEFA8 X 28 A, AR R JE AR A G 1, BUT A0 — i 2F
MR H AT IRANE — P Y (HE ) WA LU AR fk , SEAT 98 B PCR SN (real-time qPCR, RT-qPCR) 23546 1)
*EJ:HJ’E@WE,AEP I1.-35 il Foxp3 mRNA AYFRIAENL, 2 % X Z8H HE e {0 R W5 6 5% F2 I ] (0 K | MRS 4 f A i
BN  FFREE TR 21 ~28 d B A E T TR, DA DR 2 B0 R0 4 R0 3~ P 7 TRD ME 55 1 K BRAR 2R J] R & A 1 B, RT-
qPCR 255 7R 1L-35 1 Foxp3 mRNA AHXTF I8 B 7EA G A [E] B 9 35 2 e sh T s a3 (P <0.01) , KRG 0 ~ 7 d il 7,
7 ~21 d KHFEETFREEHE(P<0.05),21 ~28 d X2 EFHEHE(P <0.05) ; Pearson #1541 7w : IL-35mRNA 5 Foxp3mRNA
AN IR R IEA SRR (r=0.609,P <0.05) . 4 & 1L-35 76K BRI R v 1) 235 1t 5 SO 72 B8 A B, 7T R 3 2o R 4%
Treg MR ES GMRA R K LR,
[XEER] MRARFR ; AN 3 35; LR F 3, KR
[FEZESES] R781.3 [ XEFrEME] A DOI.:10. 13898/]. cnki. issn. 1000-2200. 2023. 04. 003

Expressions of interleukin-35 and foxhead box P3 in periapical periodontitis
LIU Qing' ,ZHU Yong-na' ,JIANG Li-na®,ZHENG Yin-zhu' ,XUE Kui' ,ZHANG Xiao-dong'* ,LIU Xi'?
(1. Department of Stomatology ,The Second Affiliated Hospital of Bengbu Medical College ,

Bengbu Anhui 233040 ;2. School of Stomatology , Bengbu Medical College ,Bengbu Anhui 233030, China)

[ Abstract] Objective:To observe the dynamic expressions of interleukin-35 (1L-35) and foxhead box p3 (Foxp3) in experimental
rats with periapical periodontitis,and to explore the role of I1.-35 in periapical periodontitis. Methods: Forty SPF-grade SD rats were
selected and randomly divided into 5 groups. The model of periapical periodontitis was established by pulpotomy of the unilateral
mandibular first molar. One group was sacrificed at random on the 0,7,14,21 and 28 d after operation, respectively. X-ray films were
taken in the mandible to observe periapical changes. The periapical tissues of the mandibular first molars were collected and stained with
hematoxylin-eosin( HE) to observe their histopathological changes. The expressions of 1L-35 and Foxp3 mRNA in the periapical lesions
were dynamically detected using real-time quantitative PCR ( RT-qPCR ). Results: X-ray and HE staining showed that with the
extension of pulp exposure time, the degree of periapical periodontitis increased gradually,and the inflammation tended to be stable after
the pulp cavity was opened for 21 to 28 days. The clinical manifestations and histopathology confirmed the successful establishment of
the periapical periodontitis. RT-qPCR results showed that the mRNA relative expression levels of IL-35 and Foxp3 increased in a
fluctuating trend at different periods of operation (P <0.01) ,increased rapidly at 0 —7 days after pulp opening, decreased at 7 — 21
days (P <0.05) ,and increased at 21 —28 days (P <0.05). Pearson correlation analysis showed that there was a positive correlation
between IL-35 mRNA and Foxp3 mRNA expression (r =0.609,P <0.05). Conclusions: The expression level of IL-35 in periapical
periodontitis is inversely proportional to the degree of inflammation, which may be involved in the occurrence and development of
periapical periodontitis by regulating the expression of Treg.

[ Key words | periapical periodontitis ; interleukin-35 ; foxhead box p3 ;rat
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SRR B FRGE o TL-35 & 2007 4F COLLISON 4§
] Ah2 B i 44 () — R TED LR S gie R G0 h 45 e
VERI A 5 AL 4 L Y, R 2 i e T 40
(regulatory T cell, Treg Al ) /Wb r=4: , 5 Treg A H.
FIE 1) 98 1B AR N Sk RE AR R F 3
(foxhead box p3, Foxp3) 7E Treg & & 4L M T fig
Je AN AT BRI HRE S PERR G, K Foxp3 3%
A RRNS H A R Treg 3R 3AKFY HATET
IL-35 7EMR AR A i AT T /0 TR T S AT 5 ik
ST IL-35 AR NMRRJA N 2 i b Ay Rk B R 2P
BT AU E N HAEAR R R R rh R A 4AE
AR5 Treg A K1 AR AE, PIEAS BRI
T KRR AR R AAY 3 ik SE I8 B PCR A
IMAERR ISR R A Jad B TL-35 | Foxp3 mRNA 3
BTG, BETMTAR T TL-35 12325 2E Ji& vh 5 1 1 K
HATRERYAILH

1 #R5FE

1.1 Sz A £ 2 ERXA  SPF % SD K
40 H(CE N R SO sh ) SE 58 8 Wl ) 5 39 i iR &
( Fermentas , I K) ; TRIZOL ( Invitrogen , 3¢ [# ) ;
REFHL MIO-35M (NSK, H 7)) ; 52 3¢ % € # PCR
1 CABL, ZE ) 45,

1.2 Fi&

12,1 KEMRRE R AT 2 PR 2 b
RHEZ L S (RS BHILS [ 2022156 371 5) B
40 H SPF ¢ SD KBNS A 5 4,20 8 H AR
FRIK 12 h )5 ,10% K5 EE (4.5 mL/100 g) JE IR JRE
R HLAE T G005 — B A T v s A T
BEFT PG B R T RS KRR %
FARHERRSE 0 TARTESE 0.7 .14 21 28 RAFHAL
JRETAL HE— 20, BT 50057 — B S MR 2 A 2 2R 4
T

1.2.2 X &8k FARER R 25 iy T 6
HHET 4% ZRPEEHEBCDEE 24 h JFEH T X
LA SR ANER — B A AR AR AL

1.2.3 HE 8 [ )50 s 47 10% EDTA
TS N [RIVR JEE 2 B B K e A i D)
ML RIVET I ) 4 pm JERESEY) R, #2 HE et
AU AT, JE T MR I e BRI T
WSS — P I AR AR JE A S B AR AL

1.2.4 SEmHOEER PCR BUK UM A A 40
A Trizol,:‘ﬂ:ﬁrf RNA BRI, Jo Wi FE b7 St o
J6RE i PCR Sz A 43 2H K BRURR 203 ] 41 41 Foxp3 |
IL-35 mRNA AHXFRIEAKF- . SEif 2 5E i PCR 5
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Y1,

R1 SRR EE PCREIY

ATk L5 TS

Foxp3  5'GTA TCA CTT GCC ACT AACC3"  5'GCT CTC TGC TTA TCT GT TC 3’
IL-35  5'CCT CCT AAA CCA CCT CAC TTC3" 5'GTC GGT GTG AAC GGA TTT G 3'

Gapdh 5'AGC CAG GCA ACT CTC ATT C3"  5'TCC CAT TCT CAG CCT TGA C 3

1.3 stk RMPNERTZEHS LSD K&
46 1% Tanhane's T2 #:38 Fl1 Pearson A5 4T .

2 #R

2.1 REXZ&ER ARFO0dE—BFRERRFEE
1SR WL 5 RS 7 d 5 — B AR 2F A i )
B g IR B HAUR FE AL, RS 14 4255 — 5
ZF AR 28 JR) R (] B 14 5 B I, AR ] UL A1 % e
AR ARIT 21 55— B 28 2F i BT R 4 82 n 5,
AT ULRSAS KR BE PR s RS 28 d ARZRANE i
BT REAG 21 d 414 DA B b i3 ( LR 1)

2.2 KREBHE #&642% AR50 d. [ LEAIER
SR AR JE DI, A 45 2 JR B0 R0 o1 5T DI, A
DL 8 A SR A M= 0 s RS 7 d s AR R A
P DX ICRT DB S e M A M SR A s RS 14 d L AR
55 58 T AT DX S8l 53 4 P 240 i 3R 4 A3 AT UL BT R IR
A ARJG 21 d: RAEIR I X Ik — 4K, il L2
¥ E RS 0 A0, A SR 3 T A RS 28 s
RAERNGEE 21 d A s, vl Lk B 20 B KB 5 i
(WE2),

2.3 REEHRLZZ PCR &

2.3.1 IL-35 J Foxp3 FikIHM RT-qPCR 4554 W
/R, ARJF TL-35  Foxp3 mRNA A% 2 34 f 78 A [f] B
Wb 2P ST R E(P <0.01) RS0 ~7 d iH
W T, 7 ~21 d ik g2 FHEBEE(P<0.05),21
~28 d & FTHEH(P<0.05) (W3k2),

2.3.2 IL-35 5 Foxp3 WUAHICYES3HT  Pearson #H
KA o, R AR R JE & b 1L-35 mRNA 5
Foxp3 mRNA £ IEAHKEK R (r=0.609,P <0.01),

3 itig

ARAR S 98 2 S FE A 2 D ARAR R AL A — Fof i DL
IR PR 141 JEEJRAE I | e g LA T 2 R M A i
240 B S L ) B AR 4 ORI 25 RS iy 2 Ao
e ALK 7 2 5 0 Je e )R A X
HR R TE R B T R AR R O RE I )5 VR A T AR
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ORJEJRIEAE  AETTHE 7 d J5 AR DRI HY AR 3 B2 B
5, HLOAE V1Bl Bt 3 I 8] A IR MTRE S, AS USE 5
HENT R AR JE AR X & X HE Y45 L R,
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WEE 7 ~21 d 7F 5% 5 0 ) B S 4, AR AR 2F Jo] S 45
SENTE , MR8 B ST R Wi K, HRARER 4 1
R DX R IESE TR SRR S R SR

A: RJF0d; B: RJF7d; C: RJF14 d; D: KJF21 d; BE: RJF28d
1 REUR RS — B AR R A R AR Xk

P2 BT AIUER — B S AR Ji] 5 4 SUH B 6 (R €7 Sk s 28 M 0 M PR 650 357 Sk /s B 7 L A0
BT Sk 7R 220 AN R 6T Sk s I AN Sk 8 HE R T )

%2 RT-gPCR ¥l & F 40 B [F F 72 R J5 A B B B B 3=

BB (% +s)

Sl n IL-35 mRNA Foxp3 mRNA
ARIE0d 8  0.020 9 +0.0020 0.021 5 £0.002 3
RIFE7d 8 0.0281x0.0037" 0.028 0 +0.002 5"
AR5 14 d 8 0.0244+0.0026"2 0.0250+0.001 8"~
ARJE21d 8 0.0241+0.0029*2 0.0247£0.001 5*%
ARJ5 28 d 8 0.0277+0.0030**4 0.0269+0.0010"4

F — 8.46 13.64
P — <0.01 <0.01
MS . — 0.000 0.000

LSD-t K. 5ARJF 0 d A = P<0.05; 5KJF 7 d lHLERAP <
0.05; 5ARJ5 14 d HE#P <0.05; 54K5 21 d LI AP <0.05

1L-35 J& —Fopr BU 40 i B 7, 2 55 ok (4 5] 1
KRR, F R 1 R W B D A
Tl 1A J] PRl 6 R 980 9 P TL-35 ik, RAEHLIRIT
JERSATTHI T o SRME LR AR ARG I 2 K T R
i NS 1 IL-35 BY7KF, & B IL-35 (7K-FRE & 25
DRI G 4 0 N I ™ R B A B R I
CAFFERATA 45" iyt /IN BRUF R RASE R 1) FL Ak Py
WA TL-35, AR ST 1L-35 A9 B F 2 69/
BHI JE A UG IRIE B, e BT S 1L-35 A9/ B
X R RIS . JE T DA _E SRR A PR ATE, FRATT 4
11-35 7EARSQ T R Al et R 45 B A9/E R, AR SE
¥ RT-qPCR 455 1 /R, TL-35 mRNA 7E MRS J& R A
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[ KA B 22 5, ok s SRR JE 5 R
FEAR B AR L, X AR AT IL-35 S 5B R
IR, HOAT e & I ] SERE HE R VR

SEANHEDTSY IL-35 BRI 1L-35 £ Treg 40/
b, AT LA 4 B T 408 17 (T helper cell 17,
Th17) s A6FN IL-17 B FE e il 7Rl LA
TERBE T Treg, {2 #F H I8 58 434, P04 A0 BLAR iF
F [ R ) 48 AE A E RO IL-35 REAS YT I Treg
2R, & Treg S4FEFN IL-10 A= LAY b A RS 2
HAEW T/ R TR 5 7 56 R i & B 1L-35 W] LA
{23 Treg A 1G5 K LA M PR TL-10 B 43006 DA 1T B
1N R S R SEAT Rt — A KR FEAR
S P E A A DGR AT IE B FEAR AR S 28 v 1135 %
KKV 5 Treg 2 IEAC, BB AEAMR R A R i 1L-35
ZRINATREM S Treg MFRIEA K, 1M Treg 2 RKHK
S TA B SR 20 i, AR AR S JE] 48 v 428 il AR 2 S
HYIRIE MV, ARRAFFE AL B IR Treg ik i
SRR A Je R AEFERE U LE , AT AR gE 7 g R
— 2, I IRATHEN 1L-35 7EARZRJE 4 b & 3 41
RIEMIVEH HTHES Treg A X,

g5 iR 1L-35 FEAR R J & v vl e i o i 4%
Treg FRIE R IEMRIEM S SWRE R L E L
&, Bt AR S X TL-35 5RO JE R R, MR
iE—25 T AR AR ] 9% 52 2% 1) G 3 B g B AL ] R fr 21
WAKYE , WATRATH A A~ 1135 SR mARE T —Fh
BB FEIR YT AR A 2 W A R, 3k 7 2 I 30 a0
P Z T8 IESE
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