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Abstract

Objective: To explore the correlation among salivary cortisol (CS), interleukin-1p (IL-1p), systemic
immune-inflammation index (SII), and periodontal status in rheumatoid arthritis (RA) and oral
health. Methods: A total of 116 patients (first diagnosed with rheumatoid arthritis, or has used anti-
rheumatic drugs, glucocorticoid drugs, or other drugs that may interfere with the body’s immune
status within the past 6 months) who visited the Department of Rheumatology and Immunology and
the Department of Stomatology at the Fourth Affiliated Hospital of Anhui Medical University from
November 2024 to February 2025 were selected as research subjects and divided into chronic per-
iodontitis group (CP group, 37 cases), rheumatoid arthritis group (RA group, 34 cases), and rheu-
matoid arthritis combined with chronic periodontitis group (RA + CP group, 45 cases) based on dis-
ease type. Another 42 healthy individuals undergoing physical examination at the same period in
the hospital’s health examination center were selected as the healthy control group (HC group). All
study subjects completed a general information survey form and the Oral Health Impact Profile
(OHIP-14), while laboratory test data and periodontal examinations were also collected. Salivary CS
and IL-1Blevels were measured using enzyme-linked immunosorbent assay (ELISA), and statistical
analyses were performed using chi-square test, one-way ANOVA, Mann-Whitney U test, Kruskal-
Wallis H test, and Spearman correlation analysis. Results: 1) The CP stage in the RA + CP group and
CP group was significantly higher than that in the HC group (P < 0.05); 2) Salivary CS concentration,
IL-1B1evel, Sl value, and OHIP-14 score in the RA + CP group, RA group, and CP group were all higher
than those in the HC group (P < 0.05); 3) Salivary CS and IL-1f levels were positively correlated with
the CP stage (P < 0.05); 4) SIl was not significantly correlated with the CP stage (P > 0.05). Conclusion:
1) CS, IL-1p, and SII can serve as important biomarkers for assessing hypothalamic-pituitary-ad-
renal axis dysfunction and increased systemic inflammatory load in RA and CP patients; 2) Saliva
samples, which are non-invasive and easy to obtain, combined with the SII index, which is stable
and cost-effective, show significant application value in large-scale population screening and dy-
namic monitoring of disease progression in RA and CP.
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1. 5|

121475 i 48 (Chronic Periodontitis, CP)/2& LA IS 4l b B G AR AR B TR . 15 2 R 2% 2805 RN AZ O R
MU 2 RSP, 0 SFEEE AN T RIS ERF 2 —. TER, KERATH S5 MR
WESE, CPIFHERIMR T M R i As, H 52 XM 5615 % (Rheumatoid Arthritis, RA). O I 90 < #E IR
T3 SR ROIE 55 22 Bl A B PR RATAE B DD IR ORI, Lk CP 5 RA [ RIBCPE AT 5 BN A A 11

FRIE I R (RA) & —Fi LUSHRR M 22 5611 52 08 £ ZRMIE I 4 SRR B & Jase Ve, LI R
TFRANKAT e W AT FECEATHOC B H BN SRR T B OiRekEE, H S ECA R E Y
B IR M NI B BRI R 2 —[4] [5]. 1E CP 524 B X, H5 RA MEYIX
FOAFE 20T 7RI RIESE[A] [6] [7]. ZET b, AWFFUILAMER P i B2 B (CS) . B4/ R -15 (IL-
18) K 2 5 4 95 J iE T B (systemic immune inflammation index, SH) A% D ILIIFE bR, IR AR RA 5 CP 2
[ OCIRHL], B AE NIRRT RA 5 CP BPBIE AL 1297 RO MR A4 1 B0 ARk 0 55 Sk JEL g

2. ZINEH*E
2.1, — PSR

AHEFEHITE TN R T 2024 4F 11 H 2 2025 4F 2 H WA 7R 22 BB R oK 27 55 VY B Jas 15 5 X e 92
B ERUS R 8, 3L 116 Fl. RIESF T EEIOW R, KA N=H, KRR REGIHEMNES
JE R H(RA+CP 4, 45 ), FaliZ KR 1 &L (RA 4, 34 ) Je spalitg e o Ji 4 4. (CP 4, 37 l): [F]
I, B RIIE A Be A vh Lo EAT 8 FREARAS A 42 1] R HEAE {2 e IR4L(HC ). Seit 22 irds R
BRIk 4 ARFTON RAEME . RS R LR, ERITLSEE (P > 0.05), AHEHAA
ATEetE, BB AR 1. AW R Ol 22 B B 5 DU B B2 Be A 3R 1 2 i o L (KY X M-
202510-005), FrAWHFIX G C I8 FIEAWT TTH H 1 T3k S e, 12 HIEZS 5T T 8% T
A
Table 1. Comparison of general data among the 4 patient groups [n (%) or XS]
=L AHEBEMREBEE (W)H XS]

P51
A5 n T
5 %

RA + CP 45 14 (31.1) 31 (68.9) 55.40 + 6.81
RA 34 11 (32.4) 23 (67.6) 55.33 +7.51
CcP 37 18 (48.6) 19 (51.4) 54.44 +4.25
HC 42 19 (45.2) 23 (54.8) 52.59 +4.84

»IF 3.931 1.498
P 0.269 0.219
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2.2. N B HEBRARAE

1) NbriE: © F R EEFFEEYETE RIZWAEB]: @ 2B IR G BHAE N R T
2% B (FF A 2010 435 [H KIS Hr 2 (ACR) 1 AR HE[9]); @ Handg AR B LR X, &b B K
FIEIFE; ikt 18~75 %,

2) HebrdE: © i 6 AMNH WS HUE Y. B R S 2l Al AT B T LR e RS
MZivs @ 6 NMHNEEZREMET ATHGRIT: © ARG OMGBIGS T ERE M @ &30
RGP OB R . R & R MR S5l g B & o RS Mg R; © FR
M. BAE R © abFardRil. WA RN L2l #EH; @ BEOBAIRAL . WERE B
SR A @® A BTETEE(BMI) > 28 kg/m? (FL/r IEH) B AF/E R AL S © PRI BUR N, ™
FEARKRMNEFE IR, SEERATREE

2.3. IEPREHERE

231 WEREER

A AN RZHFHGHERR, QR BHEERS DGR E &R (OHIP-14). H,
—E R R MR ERY . PRI S M. it s, WO s 2 (S S OHIP-
14 & 14 A4 H, RH 0~56 4rit4rid, B Fixt QUkdE B & SibafBolins, B0 ieon O s fd gext
HAETT ISR 3, DA L T e BRI

232. FAKE

XTI SR AT F ARG A AR AE X F A He £ (CPY), #EHX 16. 11. 26. 36. 31. 46 NIEHUF, Bt
SR CAAHAR A AR o A8 28 AR R I 5 16 o8 BB A8 4. PRIZTRFE (PD) K PRI 5 2 % (CAL), i
SR B mE. . IERE. EE 6 M PD 5 CAL, HHESALS 3 KA KT
BME. RIEG AR CP 28 0 JCE) | JHIEEIA) AR D) N ACE RS IV G Brf
A KAy WIVPAG ¥ B [ — & F RN AR sE s, I IR 27 S & — SUrEAS 5 .

2.3.3. ItE sl

P W B2 2K 8 /NG, R H REEZSIEFR KL, AT H 2 0 B R 2% 56 DY B 8 12 o A6 B0 sk
SER. WUERAR G SEIR = Fa s T R s SOETR BL(SIN), tFE AR SN = /MRS x Hrikigl
it -5k B 40 %[ 10]

2.3.4. HEH CS. BfrR& 18 (IL-1p) X BN

FrA T FEN GAEE R AEK 8 /NI, HBEFT I F 5 2 KRR A BRI, TIXHIER 7:00~8:00 KA HER
Ao RERZAE HIEKIKIT, E47 5 080 a EF00T 2 2B B T & 8E 5 8fligit, H
MR I BE 28 R4 2 ml MR T 3688 2 85008, BA 3000 r/min &0 15 4381, BX 2 ml LG R E T-80° CIA A&
PRAF A o A I ATREREA SR AR R 1 /N, PRGSO B B TE R, K FH i ERE 9% M PR B (ELISA) () &K
VLR SE AL MR A BR A 71 ) i B I el ¥ B SR R 1L-18 PR

24. GitFEabIE

KH SPSS26.0 AR AT HHR ST /b . THECE R UGN EGENE 7 (%) R, AR ELEH 2R i
BERR, FFEIESS M UL X £ s R, HAHBERAMSIAEAR 1850, 24 IR BE R Z 0T,
PP LB Dunnett’s T3 K536 AFF& IERS 2403 LM (P25, P75)3KR, PI4LHEER A Mann-Whitney U
o6, 2 21 LR A Kruskal-Wallis H 856, 79 7 L5 Nemenyi 48256 5% F Spearman #H 24 T CS.
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IL-18 J2 SIl 5 CP 43 #fIAH <. AP <0.05 NEREB ST %R L.
3. &5
3.1. CP S HAS T
2% Mann-Whitney U #36 FK RIS 36 A A P 4LTR] CP 0 22 RAFAE G T 2258 (P < 0.05). W3 2.

Table 2. Comparison of CP stages (n%)
= 2. CP 5y HAEEE (%)

5 n I I #A 1 # z P
RA + CP 45 18 (40.0) 17 (37.8) 10 (22.2) 2.045 <0.05
cP 37 23 (62.2) 10 (27.0) 4(10.8)

3.2. 4 HMERE REF S BT

ANOVA i\l 4 A[RIMEVR CS & &% RAFES I F R X (P < 0.05); ZJ5i#E4T Dunnett’s T3 £ P L
B, P <0.05, WiNELEME CS fEAESE 2R . WE 1(a). # 3.

Table 3. Analysis of salivary cortisol levels in 4 groups (X £S)
=3 A HMERE B S B OM(XLS)

2H ) RA + CP RA CP HC F P
n 45 34 37 42 69.03 <0.05
e Y57 J5f I (nmol/L) 38.79+4.46 3464+624 2586+6.70 21.86+1.70

3.3. 4 HMER IL-1p BB O

24 Kruskal-Wallis H K500 4 IRMEAR 1L-18 & & 7 S AEEG T  X(P < 0.05). i LLasss
FEIR, RAYLR CP 4ltbi:, P>0.05, AN RA 5 CP MW IL-18 NFEAES 25, HAYAE
8, P <0.05, INANESHNR RAFAES 2 . WE 1(b). % 4.

Table 4. Analysis of IL-14 content in saliva from 4 groups [M (P25, P75)]
4. 4 AMER IL-18 S EHHF[M (P25, P75)]

415 RA + CP RA cp HC H P

n 45 34 37 42 7165  <0.05
IL-18 (pg/ml)  76.38 (70.56, 93.04) 64.76 (53.29, 81.06) 57.46 (51.88, 66.73) 45.14 (39.80, 49.52)

3.4. 4 48 SI IKFS 4T

Table 5. Analysis of SlI levels in 4 groups [M (P25, P75)]
5% 5. 4 48 Sl JKF53#7[M (P25, P75)]

A5 RA + CP RA CcP HC H P
n 45 34 37 42 38.07 <0.05
SI1 (10°1L) 659.91 483.99 501.40 282.07
(461.82, 851.26) (377.28, 633.66) (391.18, 728.56) (228.04, 403.78)
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EZ2 % Kruskal-Wallis H f: %60y 4 4118] SI 22 FAAAEGE i 275 (P <0.05). PIPHELELSS 7R, RA
+CP 4. RAYHYE CPALLLE:, P>0.05, NMEEGIT¥ZET, RAMELE, P <0.05, FESGITH%E

8. WE 1(c). £ 5.
3.5. 4 48 OHIP-14 84y tb 8

ANOVA i\ A 4 2 OHIP-14 194y 22 FAFAE G 14 5 (P < 0.05) . Z 54T Dunnett’s T3 5 I LUK,
RILRA+CP 45 CP4tL#, P>0.05, AN RA+CP 5 CP 4 OHIP-14 B RIEAEG % EF. Hix

HIFHEL, P <0.05, FFIELE: OHIP-14 B0 R E S it . WK 1(d). % 6.

Table 6. Comparison of OHIP-14 scores in the 4 groups (X =S )
52 6.4 40 OHIP-14 B4 HLER(X £55)

2H RA + CP RA CP HC F P
n 45 34 37 42 136.87 <0.05
OHIP-14 15.34 + 3.07 9.50 + 3.05 16 +3.38 353+1.34
50 150
40
5 £ 100}
?g‘ 30} 3
£ &
]
¥ 20} S |z
A = 50}
] S
10 -
0 T T T T 0 T T T T
RA+CP RA CP HC RA+CP RA CP HC
851 A3
(a) 4 4LMERY CS IRZ LAk (b) 4 HMETR IL-1p5 ¥ b4
2000 *
1500} e
“> 1000} % 201
500 ? 10
0 T T T T 0 T T T T
RA+CP RA CP HC RA+CP RA CP HC
a5l 51
(c) 4 41 Sh ff Euse (d) 4 4H OHIP-14 134y L8
Figure 1. Violin plots comparing various indicators among the four groups
[ 1. 4 LHiB B ITEFREL B MR R
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3.6. BE CS B IL-18 % Sl 5 CP A<M o4

ME CS, IL-18 5 CP 7 £ 1IEAHZE(P < 0.05); SHI 5 CP I B E M KPP > 0.05). W& 2(a).
2(b). # 7.

Table 7. Correlation analysis of salivary cortisol, IL-18, and SII with CP staging
F 7. EEREREZ. IL-18 & Sl 5 CP S EAME XM

CS IL-15 Sll
2053
r P r P r P
RA + CP 2 0.493 0.003 0.391 0.008 0.225 0.194
CP 4 0.492 0.009 0.461 0.004 0.210 0.293
50 B 150 -
: i -+ RA+CP o RA+CP
- 401 ‘ A CP = = CP
3 : % 100k o g
£ 30k
E 30 g ./0/ °
g 20} 4 If/"l
n - — 0
g = 50F g
10 5
0 T 1 1 1 0 T L] T 1
0 1 2 3 4 0 1 2 3 4
CP5 CPHA
(a) MEVR CS 5 CP /AR (b) MEW IL-18 5 CP 7 HARIAH 4

Figure 2. Correlation between salivary indicators and CP staging
2. EERIEFRS CP S HARYFE Rt

4. 71ig

CUE BT[] [11] [12)26 W, ZF &R Ak ubk 5 i 3 (Porphyromonas gingicalis, Pg)7E RA 5 CP ({2l b Kk 4%
REEAEF o 1B CP MIZ O BUR I, Py A& H AT T AN ME— RT 7= A R A 2 R B0 0 i i (PAD) I 41 1 s PAD 1
FHRNEE S PR N B, BRI RN B A E FHUAR(ACPA) 4, T ACPA 2R K1 A JIVE IR
IR Bt 2 TN R B A I e e i 52, B4k B B e e Bi. Tan 25[131K 3L, RA &I CP 3 MIRIZIR
JE(PD). P& 2R (AL)SE A A FE R KB, $on A PRI 2, H RA B3N E S CP 4 2 i
Ko R RER, RA + CP A CP 7 w2 5 T 5141 CP 4H(P < 0.05), XHBEEM L8 —5
[14]. Kobayashi Z5[15]45H!, RA SRS S1MIE IL-6. TNF-a. CRP /KFAH3, 1 CP 5 RA By
fPAE TNF-a. IL-18. IL-6 SE{2 RAMMA 72k, Hr, TNF-a fE8 RA B OE R, Al@E L Bus
TNFR1 ZAEN S 7B (NF-«B)EH, %S IL-6. IL-18 40K 1 &2 ICAM-1. VCAM-1 Z55k i
arFERIE, (R REA RIS IR, RS AT 4RI A (FLS) 73 RANKL . FRCRE T 4 )& B
BE(MMPS), & S8 5 F A LBER[6] [7] [16], AHFF b & MER IL-18 (02 535 _FIREE AT

I f {2 52 1 2 T 2R (OHIP-14) 4 VPAG 11 Jis e i bof A6 3 AR 3L L o3 R A 25 Th BB R il 9 T T L [17],
JeHAEF KA R 2 [18]. AHEFCH, B4l CP 41/ OHIP-14 1545 T RA + CP 4, HERTE
Giil % (P >0.05). Han ZE[1915F BLAUMRE A : PI4LEE SE S E 25 S ——RA 1E N & FUAE 5
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G5l EEEM, 1M CPERREE, RA+CP BEAAZMAIT IS, FIvFaEK. X 3R REE D
EH:12 RA BRI, N3 s PR IR O 7 i fid e

ARG IESREFR (S AL —FPIE T /AR AP 40 B R ok B 4 i i B S AR B, B
BRI AR A A28 MR A 34 [10] [20] [21]0 AHEE T A MRL 40 B /opk B 20 B LU AR (NLR) B A2 40 ik £2
4 H LLAE(MLR)~ /NSRS 240 B U AEL(PLR), S BETE RS ik Hb S Bl Ai 3 28 i 5 B tRAS 1P [22] [23].
Z I FCIESE, 7RV RA BRIE S L UG IS, SH BRI S 545 5% BT CRP. ESR 254 ML & JE FR br
[23]-[25]; fEIRBIEE CP Jyifi, HEUSHSHERM IR m T NLR. PLR, REREMtT PLR[22][26]. AWt
FRI, RAS CP BEHM AT JE MM EEINE, SEEARF[24] [26] 5, HAMEEH] SN 5 CP 4>
WIAAE R AR CHE(P > 0.05). 1X 5 Guo Z[22] 45 e M ——H W 545 i SI > 978 x 10%/L AL REFIM 50
UL ENFERE RS, Toik X 4y CP 23 3. BEFteWI[27] [28], SN AR N4 5 RAEfabR, FHN RS R
PERRRDS, ZHW . ROVEBON ARG 7 N5 4 B R R, (A TCIRRE e b o 828 i 4 230 Je e
W, R SIS CP REE = JR i ik, #7n 1Ry 4 5 KB Z . WHLHI EE, RA S CP
AR TR SRR, SRR R4 M Ik B2 40 P R i /INAR 1) P45 5 Th g [2] [29]-[31], CP A&
ZIAZ PRI %2 L AR/, BTSN THE[26][32][33]; 1T RA HF A R 405 % B0,
251 B kLM i BB, (R PR A KT, RSB S B . BA AL [2410E5E S AT
W RA i, (AR AL JE T AR JE Va7 AR FR it — PR & .

WEE LA A 5 oRE. BEEZERRE A, HAg RO ik RS, o) 2R T
RAYIRR BT E 5 I [34] [35]. A 7T LAMER K2 B BE(CS) IL-18 NPIA R, #R5E CP 5 RA I iE
TR CHE . BLARFIT[36] CEAFAMER IL-18 & CP Zr ARG R &Y. /£ CP . IL-18 FEH E W4
M B TORAN o, AR R AEANHE . O G M A R AR 2 5 A R, HAE S A Z BRI
S (R 7K T o (B DR AN R 3R [37]s TAE RA 1, Sung 55 [38] % B B 4T 4k 48 fif A8 K [
T 23 (FGF23) ml i i I#id PI3K/AKt 2 NF-xB il %3458 1L-18 ik, (et sReF4E 4 & % 1L-18.

XFMER CS s, MTIMEEEAS CS 456 Bk Aok MeR 4 M, MEW CS K] Bk KR
WRAETE PR CS MIRIE[39]. WEFL[40]-[42]UFsE, 1EZIET). WS CP Z V1M ——1E % 5 1Al i
HE CS 43k, it CS /K- 35E Th2 M [ B, D oF A SRR [FIR, CP A MRS g CS ik
FETFiEr, B2t fm T TR SR R BN CP [43]. tb4h, RA MIKRIE S T LM - 4k - 5 F Rk
(HPAA) T fig Y B UIAH K [44]: CS AR BT AR IE A AT 4] 20E R e, (H R R B2 IME 107 1) RA BB
B ACTH J% CS 3B WIS, B IL-6 W BET 5, RKIEIRA T ACTH. CS /i
XA, HPAA TIREERIERTAE/E RA KO 1 5 LA

AHFFEE R EIR, RA+CP 41, RA 41, CP A MEAR CS K IL-18 ¥ /% 35 15 25 & (g e Xt i 4H(HC 4,
P <0.05), H#5 CP iR IEMK(P <0.05), XS5EEAAFIE[36] [45]-[47]1458—80. MAHEAREFHHL
#%&, CS Al IL-18. IL-6 25 & K FIRIL, 1M IL-18 22t MMPs &, SECCTHE ST HH
LU IA[48], el RA 5 CP Wifh: &z, RA &3 H S HPAA Difig &L CP 5l K4 B 0E fifar,
MR CS I A -SRI [40], TERL “ SOEMNE ~ HAUEIR - JSREMR " (B MEME IR . Rk, MER CS.
IL-18 KRN TCE . (EHER 7, AT PPl RA 5 CP IR EE e S a7 Uk .

ZE R AHIE T IE IS S AT MR B B B (CS) s AR A R -18 (IL-18) S 4 5 i 9 R Fa £ (Sn), i —
SR SE T 2 KR 5CTT 28 (RA) 518 2 i 98 (CP) 2 IR (X m) ST, IR HPA Fli D 6 (B o 1) =3 30
a8 R NL(IL-18) P A B 7 O BEAL ] . MEVR CS 5 IL-18 TEA. (BHELH, 5 Sl feErE. &tk
FKoRvERS &, v RA 5 CP (M5 ik e I 5 Tl f5 vPAh Rt 7 — B midk . St TR RS, fFEakiE
BEIT e IELEIT IR RS . AR ZIR T ORI RAEA R, GaFEdZhoaEsy
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