IREYMESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.23 DEC.2022 + 4555 .

doi: 10.13241/j.cnki.pmb.2022.23.031

SF RN MR IR A GO PR F PR R AR S Rl bs .NLRP-3 RV MA g
Rl Th17/Treg 4ALF-0 M *
2R R ONER H B KRR
(FE PR BRI R B R BE B R £ % 401320)

BE B AT T obdk 2R (PG) A F 3% 1 F J8 £ (CP) &% F J 4547 Nod A 24k & & -3(NLRP-3) J 1 /) 438 94 A= 48 B)
P T @mfe, 17(Th17)/ A% T @ Treg) F#r49%vh . Fik: k452018 4 6 A £ 2021 4 11 A AAKRRBEATIE T 657 691305 T R
¥ B 106 6 4 CP 40, ARIE LT B PG A B tAAn R B el B e 45 B ML A F 4SS T R IR 84708 77 09 T A4 e %% 63
1] F SRR, SR FATA AT Z 9IRS R E (PD) (T 5245 2L (PLD) | B e 35 20 (BL) M & &k (AL), 5K A B &-B 4k X R (PCR)FE AR
M PG g% & kA RT-PCR # A MM T B 4842 % NLRP-3 mRNA, 3k & & A 48 £ 38 5 4% & (ASC) mRNA ., ¥ 5.8 X
A ZBR By -1(Caspase-1) mRNA #) &% &, & JA FACSCalibur 7 X, 28 Jo AU M 91 B 2 Th17 Terg /K -F 5F 3+ F Th17/Treg, ik i
20 B F AR KT GE R AT IR PG AR MM & S 17.46% 4% T CP 2849 79.25%, M2 bh4x £ F A 4oit 5 & L (P<0.05) B e
PD.PLI.BI. AL K-F3 3 FaE B n, £ F A %5 & L(P<0.05), ¥ 48 NLRP-3 mRNA ASC mRNA . Caspase-1 mRNA % ik
T HTEREM, £FH %3 EL(P<0.05), &g 0 Thl7 e Thl7/Treg K -F & F3E A& Je 40, Treg K -F4% T IE B 3
40, 2 FA G FENL(P<0.05), F5i8:CP &4 2 XK £ PG & PG B gad B4 09 F A4 R EA LA W R Ha,
AR 1M T B K AR R T s Nod Ak G 340 T ke 17; A % T e
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Effects of Porphyromonas Gingivalis Infection on Periodontal Indexes,
NLRP-3 Inflammasome Pathway and Th17/Treg Cell Balance in Patients

with Chronic Periodontitis*
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ABSTRACT Objective: To investigate the effects of porphyromonas gingivalis (PG) infection on periodontal indexes, nod like
receptor protein-3 (NLRP-3) and T-helper cell 17 (Th17) / T-regulatory cell (Treg) balance in patients with chronic periodontitis (CP).
Methods: 106 patients with chronic periodontitis who underwent tooth extraction in our hospital from June 2018 to November 2021 were
selected as CP Group, they were divided into infection group and non-infection group according to whether they were infected with PG.
63 healthy periodontal patients who treated in our hospital due to impacted teeth and misplaced teeth were selected as the control group.
The probing depth (PD), plaque index (PLI), bleeding index (BI), attachment loss (AL) of all objects were recorded, the infection rate of
PG was detected by polymerase chain reaction (PCR), the expression of NLRP-3 mRNA, apoptosis-associated speck-like protein contain-
ing a CARD (ASC) mRNA and caspase-1 mRNA in periodontal ligament were detected by RT-PCR, the levels of Th17 and Terg in
peripheral blood were detected by FACScalibur flow cytometry and Th17 / Treg was calculated, the levels of detection indexes in the two
groups were compared. Results: The positive rate of PG infection in the control group was 17.46%, which was lower than 79.25% in the
CP Group, the difference between the two groups was statistically significant (P<0.05). The levels of PD, PLI, BI, Al in the infection
group were higher than those in the non-infection group, the differences were statistically significant (P<0.05). The expressions of NL-
RP-3 mRNA, ASC mRNA, Caspase-1 mRNA in the infection group were higher than those in the non-infection group, the differences
were statistically significant (P<0.05). The levels of Th17 cells and Th17 / Treg in peripheral blood in the infection group were higher
than those in the non-infection group, and the level of Treg in the infection group was lower than that in the non-infection group, the dif-
ferences were statistically significant (P<0.05). Conclusion: Most patients with CP have PG infection, PG infection has a significant im-
pact on periodontal health, inflammation and immunity of patients with CP.
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18 P 28 & %% (Chronic periodontitis, CP )2 H Rifllfi K -3 M
WL — A, HRE EE R IR AR R KR ST R,
AR K L P M HERRAE A 5 2 RS Ak B 2 TR A R N Bk
R SEREFI I, 7ESERE A 0 BR A5 T A3 ) T~ — 2658 TR B
995 PRIG A , SRUAE 0 IBRLpl U R 2 CP Y Sl R 02 A o B4,
N, RABURERT R AR REERE £ CP ) TE
LT AR B A Rk BT 7 (Porphyromonas gin-
givalis, PG ) %1% Z UM 1A 1, PG J& FZABUR A . Nod FESZ 1A
T -3(NLRP-3) M/ AR —Fp 985 5 A 44, 1 NLRP-3 3%
LA AT AHDCBE S FEER (1 (ASC) D 2R KA R 2R I g
-1(Caspase-1) 411k, 7EAH B 5 RE S R E A 45 BTE U &
A, B AE T o Wb R S, A ST OHIESE " R
SEVHTTAE CP Wi ik e R rh R B BRI " ABFFEA
RI] PG EYLx} CP B F i H5 41 NLRP-3 S/ IMAZH 43335
i Th17/Treg 4HMI T 52, LUK CP WIlG ARG 7 iR 2
AR

1 ZRANR i%

1.1 —ME#

PEdE 2018 4F 6 H Z 2021 4F 11 A AR A T4k FI16IT7 I
CP £3 106 i}y CP 24, PIAbRUE: (FFA CP Il KL Wi
FRES, H A A GITHRAE, Bl - %529 BE (Probing depth, PD)
>6 mm, [} & 3% 2% (Attachment loss, AL)>5 mm, X £k il /5 -l
BT 173, ZHCF AR XA ()41 >18 25 (3)70
GRES R GBI 5 (4) BN 5 (5) B HF DR B IT A2
BHFR HIBS S5 AT . HERARE : (D) BIAEREZ; (2) &
H IR KA PSS EER T YREASE;(3) ARE
P ek B A 4 B iE B M RS 5 ()R (3 A A )32t
LRI s BRI 5 (5) AN ZF AR T s s B e
At . BRI AEARBEEA TIR YT 0 5 JR (AR R 2 63 3 A %o HR 21
(AEH4 >18 20  ToM R s TC 2 R G AR e 2 i g ok
PEWRIT AMERI B2 5458 ) . SRBI4L 106 BB, Bk 62
B, vk 44 )5 AEHS 25~76 & T 34(47.36% 9.75) 4 . X IR
63 il 3, 55 36 i, L 27 ] 4F Y 28~72 %, 71 (45.93%
8.76)% o MiZH — OB} LU #25  TE e 127 7 L (P>0.05 ) A<
FATRBEAC T 5L S HAZHLHE
1.2 Fik
1.2.1 PG B I GRS 4 B S 2 2 Ja A8 B
TR A BB B BR v O B 4R AT TRAS ISR, 10 s JFBUE BT
Iml JCR A B KT, RAFET 20CoKkAH 5 . RAIER A
DNA $ 70 & Gl &0 1 1 Pa A 2 R AT BRA /] D
HUDNA, 4% BUE A THAE . SR IR G B =X (Poly-
merase Chain Reaction, PCR)F; R PG BYLR | F1iEs | W17
%l % 5-TGTAGATGACTGATGGTGAA-3', FiiFa| ¥ 5] k
5ACGTCATCCACACCTTCCTC-3', % M PG FrifE Btk W83
1 ATCC33277( b LW E M RLBA BRA 7)) R BRI, 3%
SERFRZEI K 28 AN IR PCR 414 (S R & 25 L, 454
HETE 95 CHREE Wi 5 min, HRFE 95 CIREE N AR 30s,

FRAE S8CHLEE TRk 30s, fJa7E 72°CHii B F4EME | min,
35 AMEI G 72°CHEAR 7 min ) A5 =P AT LK, 2 BT
PRPE ST B BOWAIB R PG RS BH M

1.2.2 FREEFEEN XA CP BE F AT & mkis, &
PLBRFERL 20 AN 07, BARK IS R0 dE . PD. 2P JHR T 5
W2 T, Y 2 1 R A O T R B T TR A IR IR AL, 2 SR A% el Ak &
TR HHE B A2 PD. B BEHE 51 (Plaque index , PLI) ; I A& B i
RN A BB TG0, R SRR R B i AR RO, T
HBEIC A 0, 1 W BEE k1, WP AR R BEE o 2, WK
EIRICA 3. HfFEE(Bleeding index, BI) : R HI A il 4R 42
BRI R A B T AR, BURERET, 30 s J5 Mg Sk i
H R A AE BUHEA TS, G LIE A O, S BRE 6 A RAE
BUBHIRIZTE ek 1, 25 R 50 Pk i 2E HL €2 SR i i
S 2, B2 B ARGy /EE R 3, H s R s 4,
T E B IC A 5. AL A RGREHRE T B R AL E
TSRl T TR P R RO RE S, PD 524 e R S A 22 (B
i AL{H.

123 FRABASFRIERN A CP e TR A IRITHS
SR I RN ZH Y, SR RNA i) & (il i A= Rl
FABRA D FEHCF R B LU 9 RNA | B4R R ™ 4 e Bk
FIE AT . SR RT-PCR AR 7 JE fZH 21 NLRP-3
mRNA  ASC mRNA ,Caspase-1 mRNA A ik . 245 % 18
RT-PCR 51 & (A6 8 BB I R AR A FRA R Ut 5 k47
Pe1E, 5149 Kk i NLRP-3  ASC Caspase-1 F45 55 41 1
ik (T SEa I R BAA PR ] ) ,NLRP-3 |- i3]
YIFFH 5'-ATCAACAGGCGAGACCTCTG-3', R e | #1851
4 5-GTCCTCCTGGCATACCATAGA-3',ASC I %5 | ¥ ¢ 5]
34 5-CACGAGATG CCATCCTGGAC-3', T i#3l ¥ )¥ ¥l K
5'-AAGGCCTCAAG GAACAAGT-3',Caspase-1 | 75| ¥y )5 51
}y 5-CTGCAGACACCAGCATCACT-3', F a5k 5-
AGGACCAGGCTCACTTAGCA-3', HR 3418 )z iy ()2 [ 1A &
25 uL, IR S 50°C HiAS M 2 min, 95°C AP 10 min, 95°C iR
k 30's,60°CHERE 305,45 MEH ) #2155 NLRP-3 ,ASC ,Cas-
pase-1 f{) mRNA FikH,

1.2.4 Th17.Terg #ARE/K F4aiM R CP BE 5 ME A1 ik
M 3 mL, B FHAFFEARIME , LA 2500 r/min 0> 10 min, 7
BB OAAR 8 om, M B EUNLAE , fR1F T -80°CUKAR#5 . Th17
SBERTIN : H ARV EAR IR AR, A 500 L ZHAEY
48 FLAR 1, AT PMAL2.5 wL FIESFHEER 10pl, AR
FARFE L h JFIMA 10 pL(0.5 mg/mL) ) BFA TAEW , 4k%E
HOLIEHE 4h 5, WA A 100 pL 4l 4 # .CD3-FITC,
CD4-PE $ii& , 76 2 T BB & 20 min, LA PBS % 2 mL,
7E 1500 r/min T 5 min, F FIEIFINIA 500 WL Fixation [ 5
FeoE ANARE , B S = IR EIFE 20 min, fif A PBS ¥ 2 mL, #£
1500 r/min 5.0 5 min, FF_EIEIFMA 2 mL (1% 1% §EREF] TR
A1, ZE R ROEREE 20 min, il A PBS # 2 mL, 7F 1500 r/min F
B0 Smin, 3 FIEF AR 100 pL, FH, e
JEMA PBS ¥ 2 mL, 7£ 1500 r/min F&.(» 5 min, 3 FiE, IIA
PBS #f{ 200 pL, EAEAIA, WATIR ST, 1 i 401X (BD FAC-
SCalibur, [ 4ESC AN RS BIARAT BRA TR 4347, Terg 41
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RSN . AR A RS A0 SR W] Thl7 AHRAS AL 3R, 23 Jil K
100 WLAR AR AN A GRS A FI0F HEAE, A CD4 A1 CD25 45 5 uL,
HEYGIE R 20 min J5HNA PBS ¥ 2 mL, 7F 1500 r/min | % .0»
5 min, F R3S IA 1 mL 1% fix solution Ji5 B2 41, R
AG B RROEE R 60 min, AN A 2 mL 1% Perm Buffer, 5
DEFEEAEMA 2 mL Perm Buffer, 7£ 1500 r/min F &.0»
5 min, 7 FIEJE B MA 100 wL 1% Perm Buffer H 241, 43
SIMA 5 wWLiY FOXP3 Hifdfiml B BT, 1% & 30 min )5 4F
BN 2 mL 1% Perm Buffer, 7£ 1500 r/min F &.[»> 5 min, % |-
TH A A PBS ¥ 2 mLECEAN, HRRELLF LR A PBS
200 WL gL, b A ARG .

L3 GitEFHE

BER A SPSS22.0 Zil4r#r, A JE48hR NLRP-3 %/
2043 \Th17 40l Treg 40 &% Th17/Treg &5+ %k} H 34
B A2 (ko )FER , A LA IR K50 s PG IR RS
FRHR (%) F , A A 2 K56, DL P<0.05 H2ERES

PES-S
2 &R

2.1 WHRAS CP 4 PG B LR
B PG BRI PHPER K 17.46%, {ET CP 4114 79.25%,
B LB ZE A GIT2AE L (P<0.05), PRILE 1,

%1 WHRAE CP 4 PG BEZE LR ([n(%)]
Table 1 Comparison of PG infection rate between control group and CP Group[n(%)]

Groups n Positive Negative
Control group 63 11(17.46) 52(82.54)
CP group 106 84(79.25) 22(20.75)
¥’ 36.782
P 0.000
22 BASIERRE F BIEAR LB Y (P<0.05). PEILEE 2.
B4l PD \PLI BL AL /K-35 15 TR YL, 22 AT et
F2 BLESIERPATEAEIRLR (2 5)
Table 2 Comparison of periodontal indexes between infection group and non-infection group (xt s)
Groups n PD(mm) PLI BI AL(mm)
Non-infection group 22 6.73+ 0.26 0.98+ 0.06 0.61x 0.05 5.38+ 0.34
Infection group 84 8.97+ 0.42 1.24+ 0.11 1.32+ 0.12 7.93+ 0.74
t 6.842 3.864 4.265 7.459
P 0.000 0.000 0.000 0.000

2.3 EisA 5AERRE NLRP-3 & /IMEA S RiZ 2 E
NLRP-3 % PE/MAZ 23 b, 84 4] NLRP-3 mRNA  ASC

mRNA | Caspase-1 mRNA ik it 1 FHEER Y41 (P<0.05), 1
y—ll—‘%% 30

%3 BRA5IERE NLRP-3 s /MEE S RIEZ B (ot 5)

Table 3 Comparison of the expressions of NLRP-3, ASC, Caspase-1 between infection group and non infection group (xt )

Groups n NLRP-3 mRNA(ng/mL) ASC mRNA(ng/mL) Caspase-1 mRNA(ng/mL)
Non-infection group 22 1.83% 0.27 0.72+ 0.08 0.87+ 0.09
Infection group 84 2.78+ 0.36 1.33%+ 0.17 1.96+ 0.24
t 13.475 15.284 17.453
P 0.000 0.000 0.000

24 BUHSIERRAASNE I Thl7, Treg 4AAE EL3E
YL AME I Th17 2 Th17/Treg 7K = F AR L4,
Treg /KK TARBRYL , £ FA G2 L (P<005), THILFE4,

3 3
CP 10 TG PR R IUA A ks e 11 5L Bha sh i

WG 1 5 AN R 1 TESE S 3 CF A HGUAS TR A | o ik
REE BRI, i A5 T BE 51 A TR DR BT 1k B SR
PO NATTAR A 185 S AR BUMMR G . A SR IE 3R
W] CP 1 A Z2 RN LRV T B4 28 R4 oF B B4
FH R AR 0 222 A% 11 240 S BT AR B | & P TN 1 s T

LD B IEAE . FRTIR R _LXT CPRRYT M = A RHA
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Table 4 Comparison of the levels of Th17 and Treg cells in peripheral blood between infection group and non-infection group (x# s)

Groups n Th17(%) Treg( %) Th17/Treg
Non-infection group 22 0.43+ 0.17 2.63+ 1.24 0.16+ 0.11
Infection group 84 0.62+ 0.19 2.11% 1.15 0.29+ 0.14

t 16.358 8.473 5.374

P 0.000 0.000 0.000

F IR, BT B H RIRYT FBOR T R IR AR S 3 mh B,
TCTE W F R SN o AR ST LR AR 7 1 CP R X
G IR PG JERYL Xt f8 F J)  JRAE B Gy - iy 2, AT
R FEA BRI TSRS R

PG & —FhAEBEARAR Y 4 % [CBA M IR EBRFF I, C Kt
WL PG BB  JENAE PN i SR 454 1T 5 5 20 T 1=
78 B ARATUR A G2 SO, 38 3k TR Ao 1 B A iR 3R 25 2 Pl
SER T, B SR ST N S AR R B R T 2
CP & etk e #2 AP 9% B , CP R IR PG 9 FH MR8
BT 79.25%, BEE T A FIEIEE I 17.46%. il W PG
YAE CP RPN EEAEH . HOCHFSE %W CP &4 PG
TR B 1 el ok e 1 A Mg A2 K, PG L 5 CP R TG &
AR B DIHISEE . ARBFIE R, [RFE R CP R L T PG 1Y
JYL2d PD PLI.BI AL 7K V-3 15 FARER Y4, B PG BRye it
CP (B (W 2 JRIEERR 7 A4 JU , PD \PLI.BI AL 7K Pt i , 2F &)
fA RS RN HIAR

NOD FEZIRAEAE T AT, 2R T U i A
YIRS TS RS U3 B2 A7 1S 214 38 319 D fol A e
Ja SREEE UG AR 5 S T S 5. NLRP-3
Jetk/IMAJE NOD REZIRFIG I — N EBERAER Gk, FEhH
/& NLRP-3 J T iif ASC Caspase-1 43FHa i{12, AHfF5% i
7R %L 2H NLRP-3 mRNA . ASC mRNA Caspase-1 mRNA ik
B TR, £ PG Bl Rk CP 3% 7 fE 2141
NLRP-3 mRNA ,ASC mRNA ,Caspase-1 mRNA FiAkm T . H
ML T BE A2 - PG 38 b BB A 1 B A R 3R S5 2 Rk 57 [ 7
SEHLARRIE RN, 1ERAERA T, NLRP-3 J 51 3 B 3 ot
ASC 4 3% pro-Caspase-1, J4 37 )y HA i 31 Caspase-1,
HAE UK TE LAY Caspase-1 Al H T A0/ % -18
(Interleukin-1,IL-18) FIFH A& -18 (Interleukin-18,1L-18)
(RTIAR , A K fA 51) 5AT (2 e 1G4 i) IL-18 A IL-18,
A RIS rh e S 2,

Th17 20 i 2 37 & B AT 40 36 350 4 IR F 40 i A 3% -17
(IL-17) ) —Fh T 4R, 7 B e P s FHLAAR B A 3k
PR R AR 29, Treg AU MU A0 HI M T 40 i) —Ffv A , w58
1t Fe iR S T Foxp3 W HIHLIE AR 51 CDAT 4 it 34 5 K 0
1k, Z 55T, Thl17 M5 Treg MMTE R & 5IhfE
SEAHEER R S5 OC R . Thl7/Treg -8 Ak i £ i sl il
SAEMIVE AL 55 28 J8 9801 K A R AT K, AR AF5E R
YL AP I Th17 40 LA & Thl7/Treg K -5 TR 4,
Treg AKTAIE TR AL, $27R PG ety CP i3, oAy K Ay
HRE . Th17 KFTh i , REAS 5542 0 22 W 4 R P 2

0, T A 22 R S IR T, OR T LR SAE BB, Treg
T30 A LA 3R -10(TL-10 ) 55 200 i PRl ¥4 il T 240 B 25 14
SR, B AR G A5 B P,

2 Lpnid, CP (84 PG IBYL AL, B PG 11 CP (%
HF Ji 845 .NLRP-3 mRNA ,ASC mRNA }; Caspase-1 mRNA
JKF-Jt i, Th17/Treg KA, 75 CP f Il RIAYT Y, W 580 K i
PG L& DL , R IBUA S RS AT T 190, B DR S e Mk
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