+ 746 - % # & 25 Anhui Medical and Pharmaceutical Journal 2024 Apr,28(4)

ARE[T]. zirf%( FEEE ,2024, zs( 4):746-750.DOI: 10.3969/J.1ssn.1009-6469.2024.04.023.
OlsRE=E O

[ I 5516 80 1511953 N i BE vt 4 55 1 13 8
ML 74 B 5 A 9 1K A8 {k

sk B LR, Sk HEARCHE A7, H SO
B R T T H ER oA, T RE 071051
BASAE S, L, FAT LRI, BFE 7 104 G TEI , Email ; 1598570473@qq.com
A A BRI H (212777154)

WE B BRI E T W A AL BT 4 2 1 8 (MMP-8) 4L i 4 s 25 11 9 (MMP-9) 7K S (4 A8 1k K Iifs R 7 X
FiE BEH20194F 6 H 2 2021 4F 12 7 T3 1158 % B 425 52 [ 8 1E W 16 AR5 N 80 18] K fidt e 32 18035 40 1 S I 5 X 42
X9 N8 BHEHT (T B 8rin 18 (T2) JFE G 1 (T3) Sd RS2 10 2 1 i (BOP) ETEHE%I(PLDiFﬁMD'J i
ARABRRE A2 SN T T2 T3 BT ME W , SR T ELISA A6 I i i o MMP-8 . MMP-9 7K~V 5 3t 2 240 0 A Xk M Y 14 40 5 iR A 7 A

W5 23 51 %7 MMP-8 , MMP-9 5 - it BOP AH G HEAT 43 BT 5 43 123 i 11 400 A6, 460 T 10 448 i MMLP-8 . MMP-9 & 35 7K ~F ﬂ& &R
T2.T3 5 A BOP[ (21.36£8.79)% . (13.06+5.80)% ] \PLI[ (2.53+0.43) /3 . (1.89+0.39) 43 ] K M i 7 MMP-8[ (0.43+0.11) pg/L.
(0.32£0.10) pg/L] . MMP-9[ (3.64+0.76) wg/L, (2.02+0.50) pg/L] . FI4HAEAKF-[ (17 893.71+505.49) 4~ . (8 532.18+421.89) 41, it
F T TR (5.0542.11)% . (0.71+0.25) 53 . (0.16+0.08 ) ug/L . (0.25+0.13 ) pg/L . (2 308.66+178.04) 4>, P<0.05 ] ; HEVE MMP-8 ,
MMP-9 /K- 55 ZF i BOP \PLI £ 1EAH G 5 i — 25 & B T2 T3 i (1 41 ifd MMP-8 . MMP-9 &35 7K - 2 2 15 F T1 /K- (P<0.05) o 323
HEAERHE (ROC) B £R 12 7% MRV MMP-8 S MMP-9 /K- REAC A 0 AF iR R AR BE . 4518 IEWHR A METR MMP-8 . MMP-9 /K ¥ 5
BRI S IE A O, W MM P-8 . MMP-9 R4 R Ak 1E s A A R 4% A VAR AR A

FKEW TR ERFIES; ERSREAS; ERSREA9; %@ﬂf%a;fﬁz

Changes of saliva MMP-8 and MMP-9 levels in fixed orthodontic patients
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Abstract Objective To explore the changes and clinical significance of saliva matrix metalloproteinases 8 (MMP-8) and matrix me-
talloproteinases 9 (MMP-9) levels in fixed orthodontic patients.Methods A total of 80 adult patients and 40 healthy subjects who re-
ceived fixed corrective treatment in The Second Hospital of Baoding City from June 2019 to December 2021 were selected as the study
subjects. The bleeding on probing (BOP) and plaque index (PLI) of patients before fixed orthodontic treatment (T1), 1 week after treat-
ment (T2), 1 month after treatment (T3) and healthy subjects were detected. Saliva of healthy subjects and patients at T1, T2 and T3
were collected, and the levels of MMP-8 and MMP-9 in saliva were detected by ELISA. Flow cytometry was performed to detect leuko-
cyte concentration in saliva. The correlations between MMP-8, MMP-9 and gingival BOP were analyzed, respectively. White blood cells
in saliva were isolated, and the expression levels of MMP-8 and MMP-9 in leukocytes were detected.Results At T2 and T3, the levels
of BOP [(21.36%8.79) %, (13.06£5.80) %], PLI [(2.53+0.43) points, (1.89+0.39) points] and saliva MMP-8 [(0.43+0.11) pg/L, (0.32+
0.10) pg/L], MMP-9 [(3.64+0.76) pg/L, (2.02+0.50) wg/L], leukocyte counts [(17 893.71+£505.49), (8 532.18+421.89)] were significant-
ly higher than those at T1 [(5.05+2.11) %, (0.71+0.25) points, (0.16£0.08) wg/L, (0.25£0.13) pg/L, (2 308.66+178.04), P<0.05]. Sali-
vary MMP-8 and MMP-9 levels were positively correlated with gingival BOP and PLI. It was further found that the expression levels of
MMP-8 and MMP-9 in leukocytes at T2 and T3 were significantly higher than those at T1 (P<0.05). Receiver operating characteristic
(ROC) curve showed that salivary MMP-8 and MMP-9 levels could better predict the degree of gingivitis. Conclusion The levels of
MMP-8 and MMP-9 in saliva are positively correlated with the condition of gingivitis in orthodontic patients, and MMP-8, MMP-9 in sa-
liva can be used as potential biomarkers to evaluate the gingivitis in orthodontic patients.

Keywords Gingivitis; Orthodontic appliances; Matrix metalloproteinases 8 MMP-8); Matrix metalloproteinases Q(MMP-9); Dental

plaqueindex

BEE AN SR R4 e, B IERERRIG Tl B2 N IE SR, IE AT A RERS B35 A



% # & 25 Anhui Medical and Pharmaceutical Journal 2024 Apr,28(4) -+ 747 -

SR EB 3L, 18 AT DA 11 R T Re S fd R . {2
IF W [ 22 2% B2 51 & A w8 A4, A] 5] A #i48
FEN . YAEAE AR AR AERT , 1E R 1418 shad R vk
1) 7743 i EE A 40 I I R B T A R A AU
R TE B S R A I PRIy o i 22 M 21
ML €6 ZHEUK M B2 i A bR A 45 . fE R
FRAE ST B B e T ¥ i 90 | oF R A L5 b 23R R
fe B, {ELRE 2 TE PR 2 R AN B st e 0, AN 38 R st
ARBNEIT , AR 5t — R AT AL, 53
TR B B e O B R i W A 5 1 2 T ZH 2 ) g
e, SECA R, WL, IERHEYT SRR R L B
AT A ER AT IER P A BRAR VAT 2 OCEZE . HAl
X FAE IEWEG T 8 98 K WIS i A= b 25 40 1t G
LR IE W AR P R AN AL T A B S A R A
JE LR ZR B8 1 e AR DL R Z2 Tl 2 DR 0 98 A
S B4 JE TR (MMPs ) |, 2 — Rl JE 8 1K
fifi B , MMP-8 ¢ MMP-9 15 MMPs H 01, 7824 Ji] A=
HE PP RE N, IS 5IER G RS,
T ZF R 56 5 AR 18 ¥ h MMP-8 . MM P-9 7K - . 2 T
™, 7R MMP-8 \ MMP-9 7K - 1] i 55 1E WA AH ¢ 27 iR
RAAK . ARAFFRAEIERHE A EHRIE MMP-8 . MMP-9
55 1E W AH R 9 AR AR AT GY , B 2EH A Bl
FIEWHEYT HRIPEAL R SRR S A bR S
1 BERE5HE

1.1 —fAR EHE20196 HE 2021512 HF
e T 5 s e 422 27 [T 5 W ¥ 1) 80 81 1E WA YA 7
NN G (IEmT2) o WAFRHE : (DA T A
JEV IR , 1E BT SR JE L b 2 a5 (2) SEER R
— A A FEATPA R 5 (3) B ik, o4 5 &
Stk gd, TR WIRZS Lo HEBRARUE : (1) B IFHEIR
g U L B R A A B RGN 5 (2)
FI A T SRS IR A R 2F BE SRR 2 J s . F i
RHIE R 14 ek ) ¢ sl HCAth, 11 s 65T 0 5 (3) 4
DRMA LRI N 5 (4) 1E By 2 B IE 28 B 7% N . 1E
W N5 33401, 2 47 4], 4F 9% (25.37+8.12) %/ . 40
9 e S A2 A BV S xR, T8 15 3], £ 25 01, AR i
(24.61+7.82) % . RUFILAIEE T EREEHE
B2 E (L5 XYUT1703210004) , T A 328 & 1
BB IE R E A

1.2 MERWE A AERIFETTEEZ T
M DA JE, 7 WA S5 s T I IR 4 . 1K
AR A2 0 o N 2 B ia e (T (B 2 5G|
JA(T2) R EBF A 1A (T3) MR . % FH 8% 3h i
FR WO TR A P M A e A, 2 =
5 T 175 8:00-9: 00 B89k 1 J5 WA T 111 P A9 MEE K
SR 5 SR, Sk 10K DR R A T i A, R

NAEFELE 10 min P H MRV, B 1.5 mL TG
P Eppendof 2.0 £ H -
1.3 FFERIBRFRUIZEE  Hi2 i (BOP) 4 A A
TRET R0 B TR T 1 mm,  JERET R V2 A 14 Kl
TEA AT R A BB B 8) 5
Ay AL R e T 6 AN R T I R R T
WS 3h I WS B Z0E A TG L, i 5 BOP B4 ok
BHME IS 203 . BOP 1 43 3= iAo 25 80%
KA H X 100% . R EEHEEL (PLL) < AR5 1 B 53
495,05y —HRE X TR BE; 1 00— i2 TR 8L, (HH
PRAEF T 75 e 2 R S 4R 30T DX 2 T B 5 2 A — iR
AE P T B R X A8 AT I T T L v A M R R 1
DU 5 3 43— WA P sl iife i i IX R 483 2 1 A K
HRAETUR)
1.4 MR EFEFEN CRSCER R E T IO
Eppendof%lﬂ.‘ﬁa@’ 10 000 r/min &5.0> 10 min (.02 48
4 cm) , B ESH T 95— JC T Eppendof 2.0 H, 2k
JH ELISA 12 5] & A6 il i % MMP-8 . MMP-9 7K -,
MMP-8 . MMP-9 i 51l & 314 T R&D 2wl , T A 84
Py B0 & e B B kA T
1.5 MERMB S KU ME R CE T OC R
Eppendof%lﬂ.‘ﬁa@’ 10 000 r/min 50> 10 min (.02 48
4 cm),PBS B,

s w1 NP B v O NG 1 O S SRS R
o 9 3E 4T 20 Ao B S0 pL B A0, i A 0.5 pL
PE-CD45 34 ( Biolegend N, oK EEE 30 min, 9%
J&i 4 °C 400xg B0 5 min, BFUTTE 40 B FH FACS 2% wh
T W AL

B B ED I i X R PBS R S CD45
WEXR 37 "CHLEE 1 h, WOHERLBR ¥ wE K 5 20 M 2
fi# W RIPA buffer (35 2 KAEWFHE AR IRG , 246
(G RN =R T | /NG = = B = 3272 L L 2
SDS-PAGE P e A JE, % B2 11 A B 5% i Rig 7%
#3137 ‘CHMH 2 h, ZJ5 i A MMP-8 . MMP-9 Hip {4 (1:
1 000) .GAPDH(1:1 000)Fifk,4 CHFE 12 h, R )5
fdi I HRP FRiC 0 — 40 37 ‘CIEHE 1 h, i )5 A ECL
KW (T [ B R A W) BREAG I, A ik
Y0 FJ E Abcam A H .
1.6 Sit=7ik B SPSS 22 Bk ik 47 808 43
B, T R & + 5 o 5 He B HR ST 2 o3 A ok i i
PEXT I A GE Tl 3R 07 25 BEXF TR BB R e R A
T 2 IE AR 53, AN R[] A %) B SR FH o 2 0 4
Pt 7 2557 BT 0 D7, N TR) IsF ] 055 0% R P b A 2R FH
LSD-¢ K 36 19 5 5 5 THECHERFEAT x> K50 5 A DG 43
Hr AR B Kb 59 43 A 4 A5 BB $E Spearman AH I 404
P<0.05 255 A 5011 F 0 Lo



© 748 - % # & 25 Anhui Medical and Pharmaceutical Journal 2024 Apr,28(4)

2 &R

21 FHXE—MABLLE EWRR AR R &
1E W57 IE RTERIZ H L (BOP) 1 BEF5 5 (PLI) 5 (gt J3é
ZIAEM L 2ZERTILG 22 L (P>0.05) , WL 1,

R AERRAYT 80 Bl 5l HEZ 1 40 ] — VTR L B =

g1 P iFiI:%/(ﬁ . RO B?P/(%, PIjI/(%,
X+s) 20) /1) X+s) X+s)
XHHRAL 40 24.61+7.82 33/47 4.97+2.13  0.67+0.27
IEWZH 80 25.378.12 15/25 5.052.11 0.7120.25
(A 0.24 0.33 0.80 1.36
P 0.863 0.662 0.527 0.395

T BOP MRS I, PLI K T BEHE 4.

2.2 IE 5% A\ EE % MMP-8, MMP-9 7k 3 % ZF &R
BOPZE4Y g A LM (T1) MER H MMP-8 \MMP-9
K A i BOP 7KV 5 il 32 10 22 S T ge i a8 X
(P>0.05) . 1E WA y7 72, T2 T3 B A ME 3
MMP-8 . MMP-9 & 4 {it BOP & & & T T1 /K F (P<
0.05) , T T3 A 955 A ME Y H MMP-8 . MMP-9 % F i}
BOP /K i K T T2 K (P<0.05) , W2,

Fz2 IEBFRYT 80 1 5 {7 1 40 I MER MMP-8
MMP-9 7K K - BOP 284k /x + s

il MMP-8/ MMP-9/
it H . BOP/% PLI/4y
o (pg/l) (pg/L)
XHHEZH 40 0.15£0.07  0.2320.09  4.97+2.13  0.67+0.27
IEHTZH 80
T1 0.16£0.08  0.25£0.13  5.05x2.11 0.71x0.25
T2 0.43:0.117  3.64£0.76" 21.36+8.79" 2.53+0.437
- 0.32+ 2.02+ y 13.06;(7 1.89+
0.1 Oufl @ 0. 50&17»’;2) 5. 80\1?‘{2) 0.39" D@
FAE 10.75 7.23 5.93 9.18
PE 0.001 0.003 0.008 0.001

H  MMP-8 2 I 43 Jm 25 11 8, MMP-9 4 2L i 4 25 (1§ O,
BOP NHEIZ L, PLL N B BEFE E, T1 I 1T, T2 IR 18, T3
HERAR 1A

OS5 T1HI, P<0.01. @5 T2 4Lk, P<0.01,

23 ERRAEGAMABBETNL A LR
(T1) MR P 1 40 B B0 (2 308.66+178.04) 4> 5 {d
Z I (2 498.92+193.53) LR, 2R TG4 X
(P>0.05). IEMFATF AL, T2 T3 Ihps AMER H A 40
JI % (17 893.71+505.49) 4> (8 532.18+421.89) 1,
WEE T T17KF(P<0.05) , 1M T3 A AR 1 1 44
gt 2 IK T T2 KF- (P<0.05) . WL 1.

2.4 &% MMP-8, MMP-9 5 BOP, PLI 18 3 14 4y
o IEWE AMER MMP-8 5 BOP \PLI & IEAH 5 (r=
0.533.0.516, ¥ P<0.001) , MMP-9 5 BOP, PLI (r=
0.424.0.422, 14 P<0.001 ) £ IEAH 5

2.5 [EiR 84 MMP-8, MMP-9 & i% 7k £ 2%
& TERHT(T1) %% A MEWE H 248 ffd o MMP-8 . MMP-9
ik SRR Z I 22 5 G E L (P>0.05) .
IERGIGYT LA, T2 T3 B A MR 1 240 i MMP-8
MMP-9 ¢35 5 532 5 T T1 G AJK - (P<0.05) , 1fij
T3 HHp5 A M P 40 MMP-8 . MM P-9 3¢ 1k B I 3%
T T2 /KF(P<0.05), WLIE 2,3 3,

4 5 6 7
T = - a Gy G e ==
EES b emn e GP G - o

- D GBS G o TG O o
e 13- R H IS I AU (GAPDH) 5 2— 3% i 43 Jm & 11§ 9
(MMP-9) ; 3— 3 5t 42 J& 5 111 8 (MMP-8) ; 4— i e 5218 & s S—HFA
Hi(T1) ;6—85A 15 (T2) ; 7—8RA 1M H(T3),
B2 IEWHAYT 801145 et 323 3 40 51 MER 14 240 fifd MMP-8 \MMP-9
FRIKF

R3 IEWNAYTY 80 5 filt HE 271X 40 N i A 20 i
MMP-8 \MMP-9 ik /KF/x + s

MMP-8 2 (AN} 35 MMP-9 2 A ik

s34 {E
it (MMP-8/GAPDH) £ (MMP-9/GAPDH)

Xit B 20 40 0.12+0.02 0.26+0.07
NG| 80

T1 0.13+0.03 0.27+0.09

T2 1.33+0.327 0.93+0.28"

T3 0.830.25"2 0.55+0.18"%
il 6.90 5.72
PAH 0.009 0.017

T - MMP-8 k3 it 43 g 25 14 1§t 8, MMP-9 Ay 3 Jiii 45 J 4 1 1 9,
GAPDH Jy 3-B % H- i B JBE 208G, T1 M BRiA N, T2 A 8FiA 1R, T3
BRA1AH

O5T1MLL, P<0.01, @5 T2, P<0.01,

2.6 [Ei& MMP-8. MMP-9 7k T 31l IF B34 77 it 72
FER K ROC Hi & A 450 TR, HE MMP-8
MMP-9 Je =35 B A Fil A R 48 & A 1 ROC i 26T
T AR 02 0.75.0.87 .0.94
3 itig

FEFEZ IEWHAYT 1 R 2 th BUR TR B2 B 1) 2
HRAR . Ao R R PR T A iR e 22, el LAY
SRR A, WFR SR 5 FRA R IR T
UG F AT R AR, 2 B A i 58 b iR
W ULBPIR o WFFE N B IA R IE EA TR ATE SRR
WA A e T A R S AE R BRI R AR AR e
NAERE 2 WA YT B FE il 5t BEAS ) R B A 2
HRAR™M . B2 I (BOP) J&—Fh o HL 5 i i bF- 4
FURIIE A FE AR , BB A LT Ml B2 e F J) 5 RE ™ E
FE o AN, BOP W AEE — BB HR A, e I 75 22 K
S A] R ARG DA RUBE 30 22 5745



% # & 25 Anhui Medical and Pharmaceutical Journal 2024 Apr,28(4) -+ 749 -

Mk BB R 2 2 T VAR L R 0 1) 5 JE 41
SURE R S E Db S B EE . MMPs )& T
%ﬂa‘mﬂ?ﬁé%%&lfﬂﬂi@ﬁ%ﬁ%,/\}_%‘%Fﬁmﬁkﬁﬁ’:éﬁﬂ@
HNIE ST A R —ZERAEAN TV 250 & A R
RS A R . MMP-8 . MMP-9 3= 3 5 T b Mk
YA ML, Y HLAR L 2R AR 580 B B BRI, BB 8% IR 2
JAEE a4 R F5E # B MMP-8 .\ MMP-9 7K
SEAAAE 22 2F Jil e vh e T ELAE e N QE Rt
PR TR e AR & BLE W A I A O
B BOP 8 hr3 i, HFFI6 1 )8 B BOP  PLIZK-F- 4 3
mTERR U SEOZBE MR —Jr
TG 1R S T i, A PR R K 1 JE e 4
BRG , 23 JNIR 2 R AL 2000 R E 2 N, TR IR 14 H
Joi I NIE A IR A L, 8 VT R L R Tk A T D
EJ&% TFHRZH 2R 9 i S I A AF R 9 2 5 55— T

I, BR AR N BEAT R GEAY 1R T A L, A
“’Fﬁﬂ FI8 11 J g B 5 24K T Dk 20 2 iR 2 21 PLI

K BOP, if— Kk BUAE IE IR 5 18 2 1A B
95 A M T MMP-8 . MMP-9 7K V- i 3 & T IE W8 4
HI, MG 1 H B A MER MMP-8 \MMP-9 7K - it
AT IEWFR A 1R, 33— 25 % MMP-8 Fil MMP-9
5 BOP AH M #E 1743 & B, M MMP-8 . MMP-9
JKAF 43515 BOP  PLI A2 1E A1 56 , $2 75 I i MMP-8
MMP-9 7K V- AT Jsz e 5t 58 R K Y- o 1 s & 2B RE
2 INE B, 48 AN 25 0= R, PR 4 O SRORE IR
T o A LR R S A BN 1) X B A Y 3 A
X 1 J 41 B 43 M 2 B AE B 05 3 e R N T T Y
BRI ST TE S IER: SR WL LNy A S Ei iR
HREZ TR 1A AKE. A4S MMP-8 Al
MM P-9 S Y5 14 == 52 200 A, 388 3 o Ml 4 14 40 B 43 B
P, 95 N E WO 6 2k R M Y 11 240 P MMLP-8 T MMP-9
Ik W E m THIARETKE, HAEREHE 1R KF
Fim THA LA AR R i - MMP-8 . MMP-9
A RE R ZORVE T MR T 4. oE—20 ROC i1 £k
A3 R R, W MMP-8 1l MM P-9 BApih sl 15 25 ) 1F
WA T 2o o I i o LA A v R A

ZE LTI, 1E M A ME VR MMP-8 . MMP-9 7K F-
55 25 R 9 17 5L IEAH G, IR MMP-8 , MMP-9 A {
SR PEA T W R 98 T TR A s

(A3 1 Wf‘ﬁlz‘l 4-3)

e
(1] D, ™t . VAR A IE I 2 6 3l A OC A AR A5 4 i Y
HERELS]. B 2A0EST L 2022, 38(5) :400-403.
[2] TEE SHM, SHAHID S, AL-MOGHRABI D, et al. An assessment
of the impact of adhesive coverage and wire type on fixed retainer

failures and force propagation along two types of orthodontic retain-

erwires: an in vitro study[J]. Angle Orthod, 2023,93(6):712-720.

[3] KARAMANI I, KALIMERI E, SEREMIDI K, et al. Chlorhexi-
dine mouthwash for gingivitis control in orthodontic patients: a
systematic review and meta-analysis[]J]. Oral Health Prev Dent,
2022, 20(1): 279-294.

[4] CHITRA P, PRASHANTHA GS, RAO A. In vivo investigation of
gingival health and oxidative stress changes in patients undergo-
ing orthodontic treatment with and without fluoride use [J].J Indi-
an Soc Periodontol, 2022,26(2) : 123-129.

[5] BEHM C, NEMEC M, WEISSINGER F, et al. MMPs and TIMPs
expression levels in the periodontal ligament during orthodontic
tooth movement: a systematic review of in vitro and in vivo studies
[J]. Int J Mol Sei, 2021, 22(13): 6967-6969.

[6] OROZCO-PAEZ J, RODRIGUEZ-CAVALLO E, DIAZ-CABAL-
LERO A, et al. Quantification of matrix metalloproteinases MMP-
8 and MMP-9 in gingival overgrowth[J]. Saudi Dent J, 2021, 33
(5):260-267.

(7] skify, AREEGE, HRER . E R 78 i p38MAPK 4% 7F &
J5% 24} MMP-2 1 MMP-9 923K [T ). B R 548 58, 2021, 37
(4):319-324.

[8] LINT, YANG L, ZHENG W, et al. Matrix metalloproteinases
and Th17 cytokines in the gingival crevicular fluid during orth-
odontic tooth movement[J]. Eur J Paediatr Dent, 2021 22(2) :
135-138.

[9] PANAGIOTOU A, ROSSOUW PE, MICHELOGIANNAKIS D
et al. Role of essential oil-based mouthwashes in controlling gingi-
vitis in patients undergoing fixed orthodontic treatment. A review
of clinical trials [J]. Int J Environ Res Public Health, 2021, 18
(20):10825.

[10] KAPOOR P, CHOWDHRY A, BAGGA DK, et al. MicroRNAs
in oral fluids (saliva and gingival crevicular fluid) as biomarkers
in orthodontics: systematic review and integrated bioinformatic
analysis[ J ]. Prog Orthod, 2021, 22(1):31-40.

[11] D'APUZZO F, NUCCI L, DELFINO I, et al. Application of vi-
brational spectroscopies in the qualitative analysis of gingival cre-
vicular fluid and periodontal ligament during orthodontic tooth
movement[J ]. J Clin Med, 2021, 10(7) :1405-1412.

[12] CAIMJ, ZHENG ZC, BAI ZB, et al. Overexpression of angiogenic
factors and matrix metalloproteinases in the saliva of oral squamous
cell carcinoma patients: potential non-invasive diagnostic and ther-
apeutic biomarkers[J]. BMC Cancer, 2022, 22(1):530-538.

[13] MILARAS C, LEPETSOS P, DAFOU D, et al. Association of ma-
trix metalloproteinase (MMP) gene polymorphisms with knee os-
teoarthritis: a review of the literature [ J/JOL]. Cureus, 2021, 13
(10):e18607.DOI1: 10.7759/cureus.18607.

[14] LUCHIAN I, GORIUC A, SANDU D, et al. The role of matrix
metalloproteinases (MMP-8, MMP-9, MMP-13) in periodontal
and peri-implant pathological processes[J]. Int ] Mol Sci, 2022,
23(3):1806-1811.

[15] VICENTE A, LABRAVO-GONZALEZ, NAVARRO JA, et al.
Effects of diabetes on oxidative stress, periodontal ligament fiber
orientation, and matrix metalloproteinase 8 and 9 expressions dur-
ing orthodontic tooth movement [J]. Clin Oral Investig, 2021, 25
(3):1383-1394.

[16] AL-SHIBANI N, AL-KATTAN R, ALSSUM L, et al. Effects of



< 750 - % # & 25 Anhui Medical and Pharmaceutical Journal 2024 Apr,28(4)

ginger (Zingiber officinale) on gingival fibroblasts: an in vitro [19] MEADE MJ, SOORIAKUMARAN P, JU X, et al. Evaluation of

study[J]. Clin Exp Dent Res, 2022,8(4):906-911. orthodontic retention and retainer content on the Reddit social me-
[17] SREENIVASAN PK, HARASZTHY VI. Chlorhexidine improves dia website[ J]. ] World Fed Orthod, 2023,12(5):213-219.

hygiene reducing oral polymorphonuclear leukocytes with antimi- [20] NEELA PK, TATIKONDAA VK, SYED MW, et al. Influence of

crobial effects at distinct microenvironments amongst subjects strat- orthodontic brackets and permanent retainers on the diagnostic im-

ified by health status[ ] ]. Antibiotics (Basel), 2022,11(5):603. age quality of MRI scans: a preliminary study[J]. Dent Med Pro-
[18] SHRESTHA B, WICHAI W, SRIKHIRIN T, et al. Impact of bl, 2021,58(4) :499-508.

household vinegar on calculus removal and mechanical properties (ki H 41 :2022-08-19, & [0l H 451 :2023-10-17)

of orthodontic resin[ J ]. J Orofac Orthop, 2021,82(1):54-63.

SIAZAS: TR, T A, 20Mg, 45 T OM (1, DRI TLIRA L Tl 5 2 LU LB AL T B o #r [ ). %
#,2024,28(4) : 750-755.DOI: 10.3969/j.issn.1009-6469.2024.04.024.

ClaREZE O

T GM, DB LAl S5 UL B )L
BT T s B

FE TR L AR AT 2, AR
A A5 N KRB % T A S R A R AR R R A ST R T 223001
RN EAKRFAET A SR, LA M 221009
WBAZVER RIS L, AT BN BFSE 7 0 N QR B L A BBE B3, Email : 2xq_ok_hi@126.com
AR B VTR DA REZR R 2RI 5 I H (ZD2021044) 5 VT 9548 D40 HERMIFIR H (F201932) 5
T 22T T A A REARMIFI H (HAWI202020) ; 2 T RH 39 H (HAB202043)

HE BB OFr20084E1 H 1 HE 2021412 H 31 HifE2é 54 LU JLESET-H0R, F K (0 GM (1, 1) FEAR A 15 2022—
2025 FFEZETT 5 % LA P LESET AR bt sh . ik BdRSRIE T A A% LR G R RGN . SRR A T 25 ks
41T 2008—2021 FFUELE T 5 4 LA JLEAET AL I 3744 S B Fw A7 (DALY B 2% , FH R3.6.2 F AR 2 I (5 GM(1, 1) Tl
BRI TIOMHE L T 2022—2025 FFEAFAEIR BOLEAE T S MAR ORI F AT R B2, SR 2008—2021 AR 2 i A4 5 5 LI
JLFESET 3 315 61, SBT3 Ny 4.44%0, BARE T RS 52 IR ILE EEIEH A RINE R Se KMo = ol A
il VSR K. 144ER] R 5% DUF JLEESET- 24548 111 141.98 DALY, GM(1, DFRIZER GLR | [5 1 288 24 S
THEEREE N 3 9, HABFE AR I8 TR DL £ A5 R I AT . 2022—2025 4E TN ES 5L s | IR AS il B AMET- R E B4R ISk,
AR B S 2 LU TR AET- MAERCGE i F A0TSR B TR S, 4518 GM(1, XTS5 LU LSBT B0 A 4004 SR B, T A
R FHFHE, KA GM(1, D FTEAIFNN 2022—2025 4FHEL T 5 % LA T JLEESET R B SE R Mt ds BUNAH DG 1t — A
i LB L SERAE O B ARBCE A E B FRIE TAE 45 % LUT JLEIET R il A AR K-

R JLWIET R, KEWER . GM(1,1); L, #BET; BT TR LT

Prediction analysis of the mortality of children under 5 years old based on GM(1,1) model in
Huai an city, Jiangsu province
WANG Hui',DING Weijie',LU Hongmei',L.I Xiaoyu',HE Peng’,ZHU Xiaoqin'
Author Affiliations:' Department of Preventive Health Care, Affiliated Hospital of Yangzhou University Huai'an
Maternal and Child Health Care Center, Huai'an, Jiangsu 223001, China;*School of Public
Health, Xuzhou Medical University, Xuzhou, Jiangsu 221009, China

Abstract Objective To analyze the status of mortality among children under 5 years old in Huai'an city from January 1, 2008 to
December 31, 2021, and construct a grey GM (1,1) model to predict the mortality trend of children under 5 years old in Huai'an city
from 2022 to 2025.Methods Data were obtained from the maternal and child health information system of Jiangsu province. Descrip-
tive epidemiological method was used to comprehensively analyze the causes of death and estimate the loss of disability adjusted life

years (DALY ) among children under 5 years old in Huai’an from 2008 to 2021. The grey GM (1,1) model was constructed to predict the



