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RBE B RARWT A LB H o F %S EARMLK(CGRP) AT 7] & E,(PGE,) .CC #4L K F Btk 20(CCL20) 5 F B ik k&
FeARAe B T e e 17/ 854 T e e (Thl17/Treg) K #rag A8 X4, ik LB 2020 5 f 2022 4 5 Ak d EdatL
FEFF RGN I EIIRH TR X ES ARBL T ERESHBEMBIH) ) P EABOH ) FEA(164)), bl = d i
CGRP.PGE,.CCL20. F & & k45 4% [ h dn 5 5 (BI) K5 K (PD) . M & 4k %k (AL) . 1 3245 # (PLI)]. 418 £ Th17 4m AL rbAs] | Treg
4m ffLybfs) \Th17/Treg ¥oAh, 5K A Pearson 48 % 4 #7 275 CGRP,PGE,.CCL20 5 i & & Jk 4547 4= Th17/Treg R #6444, &R .
Lz E bk, b M & E b h CGRP Treg 2m itk 4 B 2 K4K(P<0.05), 2 7 PGE,.CCL20.BI.PD .PLI AL Th17 %8 Attt
5] [ Th17/Treg Yofi R %32 5 (P<0.05); 5 W Z Ak ds , & & 20 fo 75 CGRP. Treg 4m At rb i) B % 4% (P<<0.05), f2 7 PGE,.CCL20,
BI.PD.PLI. AL Th17 #mfgrtfs) . Th17/Treg i 2 %3 % (P<0.05) 48 M 2 B 42 5, % PGE,.CCL20 k-5 BI.PD.PLI AL,
Th17 Zmpeybss] \Th17/Treg Wfi 2 E 48 % (P<0.05), % Treg Zm ALyt £ i 48 % (P<<0.05); f2 7% CGRP & %5 BI.PD.PLI AL,
Th17 #mferkss] \Thl17/Treg rbAl 2 % 485 (P<<0.05), 5 Treg fmfe bt 2 EA8 % (P<0.05), 5812 M T B £ & # &3 CGRP,
PGE,.CCL20 K- 5 k5 = €42 . F BV R34 & Thl17/Treg % # 8. %4 %, % CGRP.PGE,.CCL20 T 4% i it % A
Th17/Treg #7545 F A K E A Fe Xk,
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ABSTRACT Objective: To explore the correlation between serum calcitonin gene related peptide (CGRP), prostaglandin E,(PGE,),
CC chemokine ligand 20 (CCL20) with periodontal clinical indicators and helper T lymphocyte 17/regulatory T lymphocyte (Th17/Treg)
imbalance in patients with chronic periodontitis. Methods: 91 patients with chronic periodontitis who were admitted to Hainan Women
and Children Medical Center from May 2020 to May 2022 were selected, and they were divided into mild group (39 cases), moderate group
(36 cases) and severe group (16 cases) according to their severity. Serum CGRP, PGE,, CCL20, periodontal clinical indicators [bleeding
index(BI), probing depth(PD), attachment loss (AL), plaque index (PLI)], peripheral blood Th17 cell ratio, Treg cell ratio, and Th17/Treg
ratio were compared in the three groups. Pearson correlation was used to analyze the correlation between serum CGRP, PGE,, CCL20
and periodontal clinical indicators and Th17/Treg imbalance. Results: Compared with the mild group, the serum CGRP and Treg cells
proportion in the moderate group and severe group were significantly decreased(P<<0.05), and the serum PGE,, CCL20, BI, PD, PLI, AL,
Th17 cells proportion and Th17/Treg ratio were significantly increased (P<<0.05). Compared with the moderate group, the serum CGRP
and Treg cells proportion in the severe group were significantly decreased (P<<0.05), while the serum PGE,, CCL20, BI, PD, PLI, AL,
Th17 cells proportion and Th17/Treg ratio were significantly increased (P<<0.05). The correlation results showed that serum PGE, and
CCL20 levels were positively correlated with the BI, PD, PLI, AL, Th17 cells proportion and Th17/Treg ratio (P<<0.05), and negatively
correlated with the Treg cells proportion (P<<0.05). Serum CGRP level was negatively correlated with BI, PD, PLI, AL, the Th17 cells
proportion and Th17/Treg ratio(P<<0.05), and positively correlated with the Treg cells proportion (P<<0.05). Conclusion: Serum CGRP,
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PGE, and CCL20 levels in patients with chronic periodontitis are significantly related to the severity of the disease, periodontal clinical

indicators and Th17/Treg imbalance. Serum CGRP, PGE, and CCL20 may participate in the occurrence and development of chronic peri-

odontitis by affecting the Th17/Treg balance.
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P PETF TR 5 2 H AT BE S e R A T 28 JR SR L L8 P 4
SEPEBER , AN [RIAF A B AT A0, I R 3R 3228 R A 1 3
PRI SR AAE W AR B ELRS A 55, SR 3E R AT R
R DL R, 5 B, AL Th17/Treg 2R A TSR S 2
NER TR B R RSN 2 . 45 3 Ik IR AH C I (calci-
tonin gene-related peptide, CGRP )J&—Fh 4= )3 1t 22 Bk, v @ 1t
VAR SR E A M SR B B A DB, X T A RO —
RIS, BTSSR Eo( Prostaglandin Es, PGE, ) by {EA: DU R
(arachidonic acid, AA )% 1 #1485 il ( cyclooxygenase , COX ) 7=
ARG, BERE 2 5 SE SN, 4RI MR EERRAS S, CC
H#aAk I FEi A& 20(CC chemokine ligand 20, CCL20 ) h—Fi#afk
HF, FRBF T 40 R AUAR SR B A SE4n ik, 78
Th17 AHHES S By S AE R R b & 45 E AR I ABIFSE S Frig i
oF JH 4% £8 & 1l E CGRP PGE, CCL20 5 2 Ji] lifi IK 48 #1 A0
Th17/Treg RATAIICNE, LIWILERIT =8RSS 8P R 4
S A2 JR 22 [ A IR i, BB 4 R

1 PR 5%k

L1 —fg&Ee

FEHR 2020 4 5 A -2022 4F 5 H g8 d JLE B2l
WA 91 BEYEST R B3, AR : (DFF S8 PE TR %
B WIRIED; (2)4F0% 18 2 DL L B3) DB R AE 88 4 =20 4~
(4 INHTHREIE R ; (S)IFIRFE R TS ; (6 AR EZ R T M
IBIT 5 (DZEFFE R, Hebrprue : (DA I . A 5
GRS LR R SR B B TR 45 (2) Adiai 3 A
N IS AE RS sl e R FIGY T 5 (3) AR A LI A
25 (4) B M O B8 PR 55 4 B 5 (5)F IERTA
ST ECE R A R . MRS SRR S S R A (39
) L (36 4)) A (16 )., BB B 23 4, 4 16
B, 4F Wy 16~75 %, F-35(39.63+ 3.11) % s P EE4 . 3 22 5], 4¢
14 ] 4EH4 15~72 % S (40.09+ 3.45)% ; T4 . B 10 4,
2 6 AR 16~74 & F35(40.31% 3.17)% . =l A5 A
B #2257 (P>0.05), BA R ik,
1.2 B FRARNISHIRERFETEREFIERE

(D 2 BYIL Wikn HE™ . X 28 F o] WL A8 5 i e (K
SERI B B ), M5 322k (Attachment loss, AL) >1 mm, 2
¥ (Probing depth, PD) >3 mm, 7 JH48 /715 4 4E HIR L )5 AT
DI (2) 48 2 JE 2 1 ™ S AR I AR v (1D R
PD< 4 mm,AL<<3mm, FHEFRI<1/10 K, H2H i
(+), FthMash, s UK, (2) FE:4mm< PD< 6
mm,3 mm<AL< 5 mm, 1/10 iR K < FHIB k<13 K,

Hehm(+), Fihtssh< 1B MR ORAE< 1 B, (3)EE:
6 mm<< PD,5 mm< AL, 1/3 {4 <A F 0, S i (+),
F ksl 1~ AR 4 U A 1 ~T11%
13 Ai&
1.3.1 I CGRP.PGE,.CCL20 7k &M RE=AEBHEE
JRASMREES R BYSNEFEKfL. 2 mL, LA 3000 r/min 785000 2H0.5 h
CHs 8 e fEA B0 1 42 ), 488 123 . FI BioTek Synergy
HTX Z IR AR (32 EA AR A FRA 7] 5E 450 nm 4k
WOGEEAA , bR HEI 2R, 3155 CGRP (PGE2 ,CCL20 ¥ £
1.3.2 4ME I Thi7.Treg 4H R bk 1 & Thl7/Treg Lt & il ZE
SRAERETE IR RS T B SNE KL 3 mL, JiF R0 e
M3, Ficoll 2 B2 B 5907 B AR A1 ] i B4 A% 440 Jfd ( periph-
eral blood mononuclear cell,PBMC). Th17 4 jg Lt 4130 %2 « Bt
PBMC K H AL 5 24 FLA, R IKER S B FREZEMM 1 h 5, &
HEHEIHIFRI (BFA) 15 B F 37°CH;3% 4 h, frid CD3 Hifk,
CD4 $ifk, Frikl)E rie A4/ (interleukin,IL)-17A 4T
A, TSI Th7 280 LA s Treg ZRAR LE BN RE - 4 PBMC H{
WhRIC CD4 HifAk  CD25 Hifk (CD127 $HuiA, bric o6 B8 i ik EiF
H 0.5 h, W ELEHUG R PBS VL, SR T BULAREL, B0 S
Xl BV, SR, A CyFlow Cube 6 2L4C Ji =41 AEAY
(f#E Sysmex-partec GmbH /v w] )& Treg 4Hiff1 Lb 3], I 115
Th17/Treg [ {H.,
133 FREIGERIEFRAQN R4 CF RG22 ) T bRt AR
TN 4 XA 6 AN EE0CF (16.26.31.36 ,11.46), Q2 0 i
HABF R #, id ¢ BL.PD. B 345 4% (plaque index,PLI) AL,
(1)PD {E AN AL {8 : i FH A R (7 A& O I BRI 7 B AT
BN FDBAT  iC B 06 A8 / 5 L S 3 5 T A ol S
o TR B Y PD R RSB I, B R - SR BRIk
Bl - 2F 5 B A EER Ry 1a) HE, PD s < bR HE R AL i, (2)
PLIAE  AREH R0 B A T, AR PR B A 2 R 430 0 43 8
HURG X TCREE; 1 43« AR R X2 T AT UL ik TR B 52 4 2R
R AR AT WL AR TR B 3 4 SRR A P B R X
AR EHIG . (3)BUE £l Sk BREF R B IR a3 28
88 BRETICE 30 s J5 28 E N MARE . 0 43 FRa A liasR LR
UL L5 1 43 SR AR R AR AR, B2 S TT 52 43 IR
L5 I 53 43 HRI2 S5 L, FLHS i 2 SR JE A
14 itZERH*E

SR SPSS25.0 3 F4r Mgk dE , 1MiliE CGRPPGE,,CCL20
KPR PORMF G IES DA I LA (vt s) RN, Z41HEAT F
36 (T TG HL AR ) snk-q K36 ) M 300 L 491 5 803 v 490
" FR AT KB ; 1 7E CGRPPGE, ,CCL20 5 4 J&Ilfi K 45
Bl Th17/Treg J A AH AR FH Pearson AHIC /34T, P<<0.05
RREFAGIH =R L,
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(P<0.05), [fl.3% PGE, .CCL20 /K- i 24425 (P<<0.05) ; 5 jiF
Mgy, FEHIMTE CGRP /K B (P<0.05), ik
PGE, CCL20 7K F fg 24425 (P<0.05), W3 1,

2 5R

2.1 k&R =4A1m%E CGRP.PGE, . CCL20 7k
S5REHR, PEH EEHIMT CGRP K- FH K

1 kB =#AMi#F CGRP,PGE,,CCL20 7KF(x* s)
Table 1 Comparison of serum CGRP, PGE, and CCL20 levels in the three groups(x% s)

Groups CGRP(ng/L) PGE,(ng/L) CCL20( pg/mL)
Mild group( 39 cases) 1.83+ 0.44 311.29% 40.26 192.24+ 27.19
Moderate group( 36 cases) 1.18+ 0.26* 349.90+ 52.27* 233.30+ 36.01*
Severe group( 16 cases ) 0.77+ 0.17** 44713+ 64.34%* 285.58+ 41.32**
F 66.230 564.120 45.760
P <<0.001 <<0.001 <<0.001

Note: Compared with the mild group, *P<<0.05. Compared with the moderate group, “P<<0.05.

22 =BT EIGKRIER
52 i, hE 4 B 4H BLLPD PLILAL W &3

(P<0.05); S b, # 40 BI.PD PLILAL & 14 &
(P<0.05), W32,

x2 WBR=ATAIGKIEIR(xE 5)

Table 2 Comparison of periodontal clinical indicators in the three groups(x s )

Groups PD(mm) AL(mm) PLI( scores ) BI( scores )
Mild group( 39 cases) 3.20% 0.77 2.51+ 0.42 0.89%+ 0.20 0.79%+ 0.19
Moderate group(36 cases) 4.99+ 0.82* 4.13+ 0.76* 1.17+ 0.27* 1.11+ 0.26*
Severe group( 16 cases) 6.63% 0.58*" 6.30% 1.12%* 1.35+ 0.32%* 1.34+ 0.30**
F 126.660 162.389 22.490 34.500
P <<0.001 <0.001 <0.001 <<0.001

Note: Compared with the mild group, *P<<0.05. Compared with the moderate group, “P<<0.05.

2.3 LbB=HSME M Thl7, Treg ZHARLL K Th17/Treg tb1E
H5ga iy, EH . mEYH Treg I L] i A%
(P<<0.05),Th17 4L Ml \Th17/Treg H {8 5248 2 (P<0.05);

Sl b, FEA Treg 41 L il i &AL (P<<0.05),
Th17 4HAE LB \ Th17/Treg HU{E B = (P<0.05), UL3E 3,

&3 LB =EINEM Th17, Treg HATLLBI K Th17/Treg LhE(xt 5)
Table 3 Comparison of peripheral blood Th17, Treg cell proportion and Th17/Treg ratio in the three groups(xt s )

Groups Th17(%) Treg(%) Th17/Treg
Mild group( 39 cases ) 0.40+ 0.09 297+ 0.72 0.13+ 0.03
Moderate group( 36 cases ) 0.52+ 0.12* 2.49+ 0.56* 0.21% 0.05*
Severe group( 16 cases) 0.63+ 0.15** 2.08+ 0.43** 0.30+ 0.07**
F 25.330 13.220 78.480
P <<0.001 <<0.001 <<0.001

Note: Compared with the mild group, *P<<0.05. Compared with the moderate group, “P<<0.05.

2.4 1i%& CGRP.PGE,,CCL20 57 I K$E#RFA Th17/Treg bk
BRI

Pearson A SeME 445 R R, M PGE, CCL20 K5
BI.PD PLI AL Th17 Zififi th. 5] .\ Th17/Treg (B 52 IE A& (P<
0.05), 5 Treg 4ilJifd b5 2 £ A 5C (P<0.05); 1fiL 7 CGRP 7K
5 BI.PD PLI AL . Th17 4fi Jfg Lt 451 \Th17/Treg Lt {E £ i #H ¢

(P<0.05),5 Treg 4l tb il 2 IEAHSE (P<<0.05). L3 4.
3 3ie
Th17/Treg AAH i 29 - e R &, A B T4eRrA

WARBERRE , 4 PR T, W 22 5 13— R A S e S B, -3
RAETEBIA 19 A A= AGAE A R S Bt RO T 2RI =R
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% 4 i CGRP,PGE,,CCL20 5 ZF Bl R#E4RFA Th17/Treg LL ERIHE XS 4
Table 4 Correlation analysis of serum CGRP, PGE,, CCL20 with periodontal clinical indicators and Th17/Treg ratio

CGRP PGE, CCL20
Indicators
r P P r P

BI -0.456 <<0.001 0.550 <<0.001 0.613 <<0.001
PD -0.519 <0.001 0.600 <0.001 0.494 <0.001
PLI -0.428 <0.001 0.564 <0.001 0.610 <0.001
AL -0.527 <0.001 0.598 <0.001 0.580 <0.001
Th17 -0.548 <0.001 0.511 <0.001 0.513 <0.001
Treg 0.526 <<0.001 -0.490 <<0.001 -0.569 <0.001
Th17/Treg -0.571 <<0.001 0.623 <<0.001 0.525 <0.001

o e H SRR R 22—, 8 2 ] S i 1) 6 25 107 2805 7 e £
53T AR A0 M T A 5, Horp Th17/Treg SR AEM8 LS A 58
i & UL R TSR P A EEAE R U, F A AL
Th17 45, 1l Treg X181 2 J& S S A5 6 4 A FH EL R4 il 28
FEB IR, J 45 Th17/Treg P B T 2 J& 48 0 42 il B Jl 4
SUNTRAPT, AR IR, SRR L, SRR h B AN
1M Treg 4H A Lk 4] i 2 B (K (P<<0.05),Th17 41 jf Lk 5] |
Th17/Treg L {H 2 315 (P<0.05); 5 v B 21 He s, 1 20 4h
Ji I Treg 20 M Lt 4] o 35 AR (P<<0.05),Th17 2 g Lt 451
Th17/Treg LUAA 351 = (P<0.05) , $&7R 18 5 Ji 42 /5 M A
I Treg 40 i % 1% 5% F&AIK, Th17 40 R E 7% Th &, H
Th17/Treg Kb T JAHPRAS , HIp 1R B G R A 8 .

CGRP j2—Fh 37 M ILMBA R A2 ik, 4
FHURC A PRZ PR TS RGP XA
B R PEA — E VR, R I SR 40 8 40 e
AN RE A J5 T BAT EEAEA : (1)CGRP ] 5 ZFh 6t R
PRI S EARVER , 2E 2 5 RRE R ™., (2)CGRP fig
il g 22 A58 T B A4 AR AR AT AR 43 WA 26 TR —F AN AR SR AE IR F -au
(TNF-) IL-12 25050 (3 )CGRP T i {5 4 Jfd [ 38 TG 1 T i
A AN EE, (4)CGRP ] S5 20 L f) R85 25 i e =2
WEAR KRG E S S HI B A P, A BT SR,
CGRP = 3 % o o B 2 25 LU R i el S e SR i [ & 2
—, A R TR JH B e e 8 L e il . AP 25
RHTR % o RS R R B ME CGRP ZKCPARK IR %
filk(P<0.05),#&/R CGRP 584 7F i &t #H ¢, H CGRP 7K
-5 B 2 T 6 T S AR B I PR FE HR (BLLPD \PLI AL ) 2
FHI(P<0.05),5 Th17 40 LA \ Th17/Treg HL{E 5 fiAHE
(P<<0.05), 55 Treg 4 ifg L f5il 22 IEAHIE(P<0.05) , A WF 5
B, TEAGRY Th7 20 H 3% 17 26 % B 20 & 1k I F RANKL
IR B, B AN R ) RANK 25 (4 5 H ik RANKL
S5A T B MRS Ab B AR N 2 B IR 2L 2% CCL22 Ry
TR A S Treg 724 AL K BRAE S5 R I J 5 /N AR
it BH SO, LT b SR B R s B8 Thl7/Treg 55 40
JO TG LA S AR B I AR 26 o A A 9T & BPY, CGRP i A M4 M
M E Th17 5 Treg s b35H —E P TEH . &6 LILBIE,
M CGRP A GE# ik 55 Th17 23 AL FI8 58 Treg 434k 117 5% i

GBSO R R, S IR 2 TR S 0k J v R AR R o

PGE, Jj—F Z L&), R BB R T, 1 378
AGEERR , B - WA R G A B, FEHLR S i i 2
TR R R AR R, FRTE RAE I T RSN Y PGE, & &
IR LA I BT B, PGE, WS shE N = —  7E
SRR B AR R S D RE VT B R R R R,
AR FTEE AR, % R RS YE 4% A ILTE PGE, 7K
KR I RS (P<<0.05), BARH IfiL i PGE, 7K T S i
FR R B INE, 555N, PGE, THHEAEA ST 4R &
F /i (Matrix metalloproteinase, MMP )5 i , /12 i I B 7K i , 51
AR P e R A T SO R B RSO IR, kiS5 2 JR 42 0k T
SRR, AL AR, L3 PGE, /K5 BI.PD PLI AL,
Th17 40Ha b1 Th17/Treg Ui S IEAHSE(P<<0.05), 5 Treg 4
L EE A5 A 56 (P<0.05) , PGE, W] B #2835 51#¥s Th17
oA, A5 B RPIPGE, 1IN Th17 MRS R RAE. £
HRIEFRRY, 455 CDA'T UM (WI4R ) 1] Treg /rfbad fe v, 44
F4ME M PGE, Tl )5 ,CD4'CD25Foxp3™ T 4 ii %% & Foxp3
mRNA Kk B4 BFEAK, Ui PGE, X} Treg Ih K /b A
IYER . WF9E #2307, PGE, v il id 8% Treg/Thl7 SE-#piRk A&
S 52BN R LI B B AR SCIF ST A5 5, eI PGE, R REiE
IR HE Th17 /S0 96 i 7, M Treg 4 K& 434k, i
J&l Th17/Treg RS 518 T R B R

CCL20 1f R #afbE F, il £ CCR6 A1 T4 Th17 2
ML Treg 2 M55 22 1A N S AEFRAZ , MR FEAR A PR AE P,
CCL20 7 @R B I L ARFRIA 2 BT g6 R AR, 7]
KEFA TR B ZRANM . T 2400 -2 AW Bos, 58
WL EEAE AR % B LT CCL20 & BI.PD PLI AL 4
P (P<<0.05), YA L3 CCL20 /K- 5% FHin I puig v o
JA R EBFERTEINE ., A Gl CCL20 & ¥ Lz hy , ¥
Th17 ZHHI KRR T 2 MR PR EE 24 L M s 5
TR R, ML AR | E CCL20 /K15 Th17/Treg
Fof & 1E A1 2% (P<<0.05), 8 HBH CCL20 W fig i i3 # M
Th17/Treg P S S8 F B 5 kS . TR T REN 21 F 404
SAEFREE T ,CCL20 553 K Thl7 EREEFAL, LR
TN IL-17 155 IL-6 4 1%, T IL-6 454 TGF-, {2 i Th17 41
Misrfb; MEE) TGF-B A FHAKTE, KK TGF-B {# Treg



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.14 JUL.2023

- 2749 .

2R ML o3 AR , B S SRR AR RS, P JE A4 ] Th7

SNk, Th17/Treg AR i H 17 Th17 4UfifwEs, HFmife

EREE Siid o
£5 LT3R MEPE S 46 J8 L3 PGE, CCL20 /K- 5 7

I PRAE b S Th17/Treg Je Al 52 IEARSC, L3 CGRP /K15 5 )4

Il R4 b5 B Th17/Treg 2K A 12 fiAH ¢ , CGRP \PGE, ,CCL20 ]

REIH I S0 Th17/Treg - 2 518 1L 24 Tl R I & A UK g, B

VB IESF RR BT IR M —E #OEH.
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