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WE: BY #HTM1E, M2E B ARt & B -F £ 2R T B K (CP) &4 F 2P g Fak &
HWRFEN, ik RI20185F 10 A—2021 56 A MM WA K ERME 69 1684 CP &4, RIERIE = EA2E 5
HEREA, WEAE R, SRR 276, 72660 F IR HAE IR 534 TR LR B A AR xR, T
5 B 5% 058 B IR A B B A B ST B TSR S0P ML A B o dm AR ALAR & BT iR — RAL A EE(INOS ) |
E5 S RAEFSERF1(STATL) A M2 R B v% 0 oA AL 48 2 B T 45 282 85 1 (Argl ) . STAT6#RIE, &
MARRIAREF HALL P M1 AL, M2 A Ev2a fMAAR X BT mRNA AR AIE 2, 547 CP B Jmth = A%
B, SAMIE ., M2A B fieigieta sk B-F 3 CP B Fmin = EREMS sk, £R BEM. TEA
Ao AL TR INOS, STATIL, Argl, STAT6 mRNAAAXN &k TR B E, FEMfe T LR Z M
%, TEAKRYEMAG, BPEASFEAERN ., FH. AR SR BRA DS E A R
S ARIE S AR | E KR T R T 2K /d R T2 3 min/ ok, BT IE., fiF45, SBI, PLIMER, EZFHL
%3t EL(P >0.05) . EELLTNE-B, IL-10, IL-17 ZiNOS, STATI, Argl. STAT6 mRNAABX £k &5
TaPEM, $HF Logistic BT @PESHLEREF: IL-10 [OR=3.873(95% CI:1.594,9.412) ] .IL—17 [OR=
4.267(95% CI:1.756,10.371) ] % iNOS [OR=4.092(95% CI: 1.684,9.944) ] | Argl [ OR=3.651(95% CI: 1.502,
8.873) ] STAT6 [OR=3.644(95% CI:1.499,8.856) ImRINA A8 %} & i& B2 % vh CP & Atk = S 42 04 Ao Te B &
(P <0.05), ZiXHIABAEHEZLR BT, INOS, Argl, STAT6 mRNABATAR CP & F Rk ™= A2 F AH0U%
M. A & T BRRE, 984 81.16%(95% CI:0.696,0.892) .90.91(95% CI:0.830,0.955) ,0.908(95%
CI:0.854,0.963) . £5i& MI1A ., M2A Evf M X B -FiNOS, Argl. STAT6S CP & Jmty = 425 A
X, 3HBAIFME CP BRI AR E AL BT,

KT - BWTRAE ; M1 EE e ; M2B B0 ; 16 R & L
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Expression and clinical significance of factors related to M1 and M2
polarization of macrophages in gingival tissues of patients with
severe chronic periodontitis*

Li Tao, Qu Xiao-dong, Li Song-ling, Yang Jie
(Department of Stomatology, Liuzhou People's Hospital, Liuzhou, Guangxi 545006, China)

Abstract: Objective To explore the expression and clinical significance of factors related to M1 and M2
polarization of macrophages in gingival tissues of patients with severe chronic periodontitis (CP). Methods A total
of 168 CP patients admitted to the hospital from October 2018 to June 2021 were included, and 27, 72 and 69
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patients were subdivided into mild CP group, moderate CP group, and severe CP group, respectively according to the
disease severity. Another 53 individuals with healthy gingival tissues in the hospital during the same period were
selected as the control group. Real-time fluorescent quantitative PCR was used to detect the expressions of factors
related to M1 polarization of macrophages, including inducible nitric oxide synthase (iNOS) and signal transducer
and activator of transcription 1 (STAT1), and those related to M2 polarization of macrophages, including arginase |
(Argl) and STAT6. The relative mRNA expressions of these factors in gingival tissues were determined among
different populations, and factors affecting the severity of CP were analyzed. The diagnostic efficacy of factors
related to M1 and M2 polarization of macrophages in the severity of CP was also analyzed. Results The relative
mRNA expressions of iNOS, STAT1, Argl and STAT6 in the gingival tissues of the mild CP group, moderate CP
group, and severe CP group were higher than those of the control group (P < 0.05). Besides, the relative mRNA
expressions of iNOS, STAT1, Argl and STAT6 in the gingival tissues of the moderate and severe CP groups were
higher than those of the mild CP group, while they were even higher in the gingival tissues of the severe CP group
than those of the moderate CP group (P < 0.05). There was no difference in the gender, age, BMI, the presence of
hypertension, diabetes mellitus, coronary heart disease, hyperlipidemia and bruxism, the history of smoking and
alcohol, unilateral mastication, use of Bass technique of toothbrushing, the frequency of toothbrushing no less than
twice a day, the duration of toothbrushing no less than 3 minutes per time, the serum level of calcium, SBI and PLI
between the mild to moderate CP group and the severe group (P > 0.05). The levels of TNF-, IL-10 and IL-17 as
well as the relative mRNA expressions of iNOS, STAT1, Argl and STAT6 in the severe CP group were higher than
those in the mild to moderate CP group (P < 0.05). Multivariable Logistic regression analysis showed that levels of
IL-10 [OAR = 3.873, (95% CI: 1.594, 9.412) ] and IL-17 [OAR =4.267, (95% CI: 1.756, 10.371) ], and the relative
mRNA expressions of iNOS [OAR =4.092, (95% CI: 1.684, 9.944) ], Argl [OAR =3.651, (95% CI: 1.502, 8.873) ] and
STAT6 [OAR = 3.644, (95% CI: 1.499, 8.856) ] were factors affecting the severity of CP patients (P < 0.05). The
results of ROC curve analysis revealed that the combination of relative mRNA expressions of iNOS, Argl and
STAT6 achieved the highest sensitivity, specificity and the AUC for predicting the severity of CP patients, being
81.16% (95% CI: 69.58%, 89.21%), 90.91% (95% CI: 83.01%, 95.50%), and 0.908 (95% CI: 0.854, 0.963),
respectively. Conclusions Factors related to M1 and M2 polarization of macrophages including iNOS, Argl and
STAT6 are associated with the severity of CP patients, and the combination of the three factors is effective for
evaluating the severity of CP patients.

Keywords: chronic periodontitis; M1 macrophages; M2 macrophages; clinical significance
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T JE 58 1) 42 3R R R 35% ~ 50%M 18 1
4 (chronic periodontitis, CP) 2 7l 7 i 380 T Jk g |
BILAAR S S8 A4 22 5 1657 Jr 250 100 08 M 8 0 1 2F Al g, T
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PER LA 7 FECPI R E REHEAE
ZAE

33 [ AT S, ML TR I I 2 e A R G TR
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(induced nitric oxide synthase, iNOS) G 5155 Mk
S BIE F 1 (signal transducers and activators of
transcription 1, STAT1) M2 % 5 0 4 fifd #% 1k AH 5¢
TR AR 1 (Arginasel, Argl ) .STAT6 7£ A 6] CP i
18 A TG 2P Rk MRS M2 RS A
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VEHL 2018 4F 10 H —2021 4E 6 A M AR B2
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e, & MUAEL M2 AL S AN A AR O R TR S 2R 5 B IR b i sk BOHIR R X

QLW > 188 ; @B Z W MFR B A . HEBRBRE -
ORI DR AL = 2R 8 2 45 HAt 1 5
() 2 45 D) B e 15 5 D PF: S g3 BB PR g A% Gt
PESENG | ML R G 22 B R G s D%
i geE RS AR PR s @I 1 AR A R 5F AT L L IE
WA Y7 S R s @1 1 H W2 E RS
RGNEIRIT s OIEIR B FL I ot O . 55
T IR AR Bt 53 451 2 i 2H 20 CBHL A 28 e 5 3 i i)
B ZH 20 (R E AR X IR 4RI 22 ~ 70 %, 1 3
(43.82+6.15) % o AT 5T 28 b= B {8 B 22 51 & W it
i uRs

1.2 FHi&

121 ORCETTR IR CP R BEAR BB KR YT T
AR, B AR B AR RS R R RS I E (7
TR W DRI RO 5 PR LA ) PR A s R o
i W0 WEL UGG | ) 2 7 2K R 2 ) R 2 KR R o
i | LY 45 ik 98 IR ZE ] - - B (tumor necrosis factor—
a, TNF-B) . [ 41 Jild £~ & 10 (Interleukin—6, IL-10) .
IL-17 . ¥ 1. 45 %% (sulcus bleeding index, SBI) | & 5t 45
# (plaque index, PLI) , 7 #2021 M1 24 5 05 240 R A
PEAH 5 H 5~ INOS | STATI b M2 74 5 I 4 Jfa A AL A ¢
K F Argl STAT6 % .

1.2.2 F At R KT T R A bE RR( quantitative real—
time polymerase chain reaction, qRT—PCR )4 iNOS
STATI.Argl .STAT6 mRNA # k2 OFHLHE I
F VTBROT 70 G 40 F BRZH 21, PR AR 5 A
-80 CUKF & URIRAT 85 . QBUAERALZ, TRIzol ¥4
PLHL B RNA, #) A mirPremier micro RNA Isolation Kit
il A & (€ [H Bio-Rad 2 ® ) 70 # RNA, % J]
SuperScript RT Kit 5 & ( g m 5 B R A R A
] ) W5 5% B cDNA, JH SYBR Green PCR master Mix
W B [E AW TR (KRE) A R AT gRT-
PCR, ££ 7500 Fast % 7 )t 22 &5 PCR % (3¢ [€ ABI 2
FD M SE o A 94 CHIAEYE 5 min, 94 CAE
305,58 “CiR Kk 40 5,72 CHIH 60 s, 2 40 D FIE,
72 CHRZEAE M 7 min , ZRIBOE R 26 Copi, B> 52
Bt 3 AL, mHE 3. DL CHE R, WS
B —actin, R I 274" 1k 11 55 5 i) 41 41 iNOS | STATI
Argl .STAT6 mRNA A8 X} # ik &t . qRT-PCR 5| ¥
FILE 1,

123 miEmEREGA Y S BROF R
WAL CP AR I M B AR 8, R R85 SRR A2 il

&1 gRT-PCR3|#155l
GlL70S
HE 519751
J&/bp
1E[f] : 5'-AAGCAGCCATTCCTAAGCTTCTT-3'
B-actin 42
JZ i) : 5'-GGCGTTCGGGAATCGCACGGATT-3'
1E[f] : 5'-GCCTCCTGTCAGTTGCGCTCGTGC-3'
iNOS . 124
JZ ] : 5'-GCGTAAATGCGGGCGCCTGTTGC-3!
1EJA]: 5'-GCGCCTGGCAGCGGGAAGCGTGGCG-3"
STATI ) 105
J2): 5'-GTTGGCGCTTAGCTGGCCGCGATGGC-3!
1EI]: 5'-TATCTTGCTTTCAGCCACGGGC-3'
Argl 98
JZ 1] 5'-GTCACAACCGGTAGGAT-3'
1E1]: 5'-TATTGATGCGCTCCTGTCGCTGTA-3'
STAT6 117
JZ 1] : 5'-GTTCACCATGGCGGACCGCCTT-3"

G IF A AE R, H2F A 4% T B2 (periodontal pocket
depth, PD)< 4 mm . [ft & 7K F (attachment level, AL) <
2 mm O R B A ERERAS L A O RAE R
L AFAE SN A7 AE S BRI, PD > 4 ~ 6 mm (AL 2 ~
<5 mm T R EE R AR O IR SAE SO W R A AR
B FE TE F R i, PD> 6 mm , AL> 5 mm 112K
HE
1.3 GZitFEHE

HHE 73 BT R 1 SPSS 18.0 G i #1111 Bk
DASHL £ bRl (x +5) ROR , LWEH ¢ K 30 5 07 25 43
M, 28— 9 A HL A5 FH LSD—t A 56 5 3 H 070k} LA K,
FLsR (%) Fon , LB KL 5 5 22 i 52 i T4
¥R (receiver operating characteristic, ROC) 2k, £
K& RHZ A Z H &K Logistic B H#EE . P <
0.05 25 A Giit=4 1 Lo

2 #R

2.1 &40 7F#R B 4 INOS, STATI, Argl. STAT6
mRNA 83 RiL = LB

X REZH K% v H R 2 P RZH 21 iNOS STATI
Argl \STAT6 mRNA AHXf ik &t AL, &5 22507,
ZRAGIEE L (P<0.05) . JF— W LK 2
W B o H AT AL R (P <0.05), Y]
BREHR(P<005), EEHAEPEHE(P<
0.05). W32,
22 HHEASSEEAIGKERLER

4 B CP HRE 2 i 4H 21 iNOS | STATI . Argl .
STAT6 mRNA fH X F ik 5 &EE CP LR, ¥
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x2 HAFHRALHINOS.STATI.Arg1.STAT6 mRNA CP H 38 43 5 v B8 4HL R E B 44, 43 53] A 99 4] il 69

AARARIR  (ves) (). T 2L A AR R L IR MR
BB B = 2 /d R > 3 min/ik R EE F
papiiskEl 0.28 £0.04 0.31+0.06 0.35+0.05 0.44+0.07 FE I35 4T SBILPLI H 4k, 22 B 1 B4 122 3% X

R 27 0.40x0.07 0.47+0.08 0.41x0.07 0.50+0.08

(P >0.05) . W4 TNF-B.IL-10. IL-17 & iNOS,
L 72 0.69+0.11 0.79+0.13 0.53+0.09 0.59+0.11

STATI , Argl \STAT6 mRNA fHX} &b & L, 25 H
HEY 69 0.98+0.18 1.06+0.19 0.71+0.12 0.76 £0.13 , - , ,
. ica =N i
FiA 368.695  343.6900 174205  101.614 Goit S RO (P <005) R BEA T 4 R R AL

n
PE 0.000 0.000 0.000 0.000 W33,

*3 BHREHASEEAKRKEMLRE

BRp R 55/44 46.14 +6.27 23.50 +2.03 26(26.26) 24(24.24)
A 69 4326 47.36 + 5.48 23.86 £2.12 22(31.88) 20(28.99)
t/xzﬁ 0.765 1.305 1.110 0.630 0.473
0.382 0.194 0.268 0.428 0.492
_—__
R 8(8.08) 21(21.21) 32(32.32) 28(28.28) 32(32.32) 51(51.52)
HEH 11(15.94) 16(23.19) 25(36.23) 21(30.43) 30(43.48) 32(46.38)
t/ X2 15 2,505 0.092 0.277 0.091 2.173 0.429
0.113 0.761 0.599 0.763 0.140 0.512
R 50(50.51) 74(74.75) 5(5.05) 1.95 £0.26 0.91+0.14 0.87 +0.16
G| 31(44.93) 45(65.22) 6(8.70) 1.88 +0.24 0.97+0.16 0.93+0.17
i/ x2 i 0.507 1.787 0.883 1.771 2.576 2.330
0.477 0.181 0.347 0.078 0.011 0.021
Rrh g 10.95 1.61 3.51+0.58 2.07 +0.36 0.61+0.11 0.70 +0.13 0.49 +0.08 0.56 + 0.09
HIEY 1272£2.13 3.69 % 0.61 2.18+0.39 0.98+0.18 1.06 +0.19 0.71 +0.12 0.76 + 0.13
1/ M8 6.131 1.937 1.883 16.512 14.587 14.261 11.788
P{H 0.000 0.054 0.062 0.000 0.000 0.000 0.000

23 ZINCPEBRETEREMNSEE Logistic - /& : IL-10 [0 R=3.873 (95% CI: 1.594,9.412)].
ZE SRS IL-17 [ O R=4.267 (95% CI: 1.756, 10.371)]. iNOS

DL CP R & I v T FL i oy R A B (B2 JE [ O R=4.092 (95% CI: 1.684, 9.944)]. Argl [ O R=
SR =0, EERM=1), INF-B.IL-10 . IL-17 }2  3.651 (95% CI: 1.502, 8.873)]. STAT6 [ O R=3.644
iNOS | STATI ., Argl . STAT6 mRNA A X} £ ikt (95% CI:1.499, 8.856 ) ImRNA A Xf 2 ik ft 52 5 Wi
Fy A5 e (W R B G B ) , AT 2 T 2 Logistic & CP f8 % #5 1% /™ 5 2 J¥ 19 /& 16 I & (P <0.05) .
A EE S B (51 A K #E 0.05, HEBR K #E 0.10) , 45 W34,
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% 43 25V, G MU M2 RIS WA A ARG R T TR oF A 2 B P R U i 33 B L R X
®4 ®ICPRERKIETEREMNSEE Logistic ZFHEIAS TS
o 95% CI
ERS b S, Wald x* Pl OR
TR TR
IL-10 1.354 0.349 15.052 0.000 3.873 1.594 9.412
1L-17 1.451 0.387 14.058 0.000 4.267 1.756 10.371
iNOS mRNA 1.409 0.237 35.345 0.000 4.092 1.684 9.944
Argl mRNA 1.295 0.316 16.794 0.000 3.651 1.502 8.873
STAT6 mRNA 1.293 0.302 18.331 0.000 3.644 1.499 8.856
2.4 iNOS.Arg1.STAT6 mRNAENRIZEXCP  HrRtE Mk & F 1 U &, 43 51 4 81.16% (95%

BEFETERENISET SR
ROC Hh 28 5 M7 45 3 W /R , iNOS | Argl , STAT6
mRNA B¢ G T CP & 25 93 15 7™ 3 R B 00 B0s% 1

CI1:0.696,0.892) .90.91(95% CI:0.830,0.955) .0.908

(95% C1:0.854,0.963), W#KSHE 1,

#5 INOS.Arg1.STAT6 mRNAHXTRIZEXT CP BERIETERZE TN EE ST
- — TR/ 95% C1 RS/ 95% CI M 95% CI
% TR LR % TR ERR LIRS TR R
iNOS mRNA 0.81 71.01 0.587 0.890 74.75 0.648 0.827 0.764 0.668 0.861
Argl mRNA 0.60 72.46 0.602 0.822 72.73 0.627 0.810 0.742 0.642 0.842
STAT6 mRNA 0.67 75.36 0.633 0.846 71.72 0.616 0.801 0.759 0.659 0.860
JiF s - 81.16 0.696 0.892 90.91 0.830 0.955 0.908 0.854 0.963
10 = — LA 1 1SRRI T S R A 2 TR 4
Wl I,j_;f;zf?'” YU AL B AE RS B AR, O3 2B L R
[ o S B T B S 56 4 TR,
w o6 © [ TR SR ), 76 TR 1 R 2 R TP R 4
£ .l 0 ©_ iNOS mRNA BRI, AR DD AE TR AN A 2 2, B
T R, 2 LTl M1 MM S 1 M2 A
2l /S B ML TR 5 I LA BB 5 40 5k T fi2 4
— B PR 2 e T8 0 25 IV M2 8 5 W
e o o o o e WLELAT I ORI FIZH S B R 111 TE CP A
R 35 R S L2 P R AR AR I PR
1 iNOS.Arg1.STAT6 mRNA B Fik B M1 RS M2 35 A A A AR OGN 7 5 R CP k/E
BE AT CP 8 5 60 ROC 2 0 (B S H S CP B E R 2 B K
.
3 iTig 7% B 5% 45 S R, CP R i 41 41 iNOS

AR R, A SRR S EH B0
PEVE AT N SR Z D), BOW AR T R AL 4N, 5
RAVEPE R G R A E LRI IIRE" . AL
RALSE Z G AL R LH Z57 B R G 22 A i, e 240
JE A T 5 K o 1) T EEZE R A3, T A A AN

STATI, Argl .STAT6 mRNA X} F& ik i T+ & , HLKE %
o I ™ R E A R AR X A B R R T . L
JLAE S BRI W] & AR AN ) ) AR AR T 43k A L
BN FRA DIREM E VR AR . A% AN i T R AE
(14 S 38 RT3 Ao STATT 348 48 A8 Al 28 8 7 M1 Y [ Ik 24
JitL, M1 7R [ G 40 T 2 0 i A R M I R
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KA A TL-17 (iNOS %5 RAE F -, BTG AL A 50 052 7
o CPYI 1A N RAE SNV R ZY . 32 98 SR
T 1 ML AR I 40 T 3 o Sk 2R R R o R I T
WA 15 55 i AR A, (T Wk 4 R A G SR 15
ff S, B K A INOS , 175 RE AN B8 O &
AARTEPE . XTAO ZEMIWF 5T R | {5 5 % 5 R STAT6
) B T2 Ak A2 M2 750 I 240 AW A ao 2 v B AT J AR
FH o M2 Y v 20 A Ak ik B2 v, 36 AL 1% STAT6 B iR
AR T 98 1 e SR AR T S B i 3Rk | STAT6
WAk T M2 B W fh . Argl 2 M2 BIE
Ik 448 L e 8 P B SR K MR 12— iR ek
ZUESE IER , Argl A B0 & SRR RE 1T 40 fiff 1 2
WA SO0 S S A 3G 5 IE Ak, Argl i8]
5 INOS Se 4 P45 A K 208 , 112 2F 200 Jf0 53 24 R e Jis 1)
TE R, A5 R E 7 e 399 S0 S A 0 5 B 44U
e =", EH IR SR RS CP B F A L, &
J& CP iR E AR ARAE RN B, S 22 45 n] Rl o B
TR XT AL 22 4 Argl \STAT6 & CPRHIZHE

AR 57 22 N % Logistic 1% 4 [B1JH 4347 7% I EIE
iNOS | Argl . STAT6 1 % ik 5 CP % 1 A X, NOS,
Argl (STATG6 53¢ ik CP HE A4 HH 30 5 B0 17 1o XU 3 o
ROC [l e 43 B &8 S 4 7, M1 M2 78 v 200 i A £k
AR T INOS | Argl (STAT6 A T CP 22 25955 155 ™
R RLRE B A o CP AR M1 A M2 78 I 4
A B G IO A A ML R M2 Y AR S
K JE AL 2 E S K 42U 5 15 &L INOS | Argl
STAT6 W] A R A5 i 1 A PEAl CP AR 1Y S AE E R $2 it
5%,

ZE LT, M1 R M2 7 [ 20 B Ak A % IR T
iNOS . Argl . STAT6 3% ik 5 CP &35 W I /™ & & B AT
5 B AR N A AR S W PEAS CP B E R B —
RHE AHHAE CP rp iy BARVE AL SIA A T
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