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Serum CCL21 and IRF4 levels and their clinical significance in patients with chronic periodontitis”
TIAN Biyuan,LI Junmei ,CAO Jiangiang
Department of Stomatology s Handan People’s Hospital s Handan , Hebei 056001 ,China

Abstract:Objective To investigate the levels and clinical significance of serum CC motif chemokine lig-
and (CCL) 21 and interferon regulatory factor (IRF) 4 in patients with chronic periodontitis. Methods A to-
tal of 124 patients with chronic periodontitis admitted to Handan People’s Hospital from December 2020 to
June 2023 were selected as the disease group,and 82 healthy volunteers who underwent physical examination
in Handan People’s Hospital during the same period were selected as the control group. The patients with
chronic periodontitis were divided into mild group and moderate-severe group according to the severity of
chronic periodontitis. The serum levels of CCL21 and IRF4 in all subjects were detected by enzyme-linked im-
munosorbent assay. The periodontal clinical indicators [ periodontal pocket probing depth (PD), attachment
loss (AL),sulcus bleeding index (SBI),gingival index (GI),and dental plaque index (PLID) ] of patients with
chronic periodontitis were evaluated. Pearson correlation analysis was used to analyze the correlation between
serum CCL21 and IRF4 levels and periodontal clinical indicators in patients with chronic periodontitis. The re-
ceiver operating characteristic (ROC) curve was drawn to analyze the predictive value of serum CCL21 and
IRF4 for the severity of chronic periodontitis. Results The serum levels of CCL21 and IRF4 in the disease
group were significantly higher than those in the control group,and the differences were statistically signifi-
cant (P<C0.05). There were 66 patients in the mild group and 58 patients in the moderate-severe group. The
serum levels of CCL21 and IRF4,PD, SBI, AL, GI and PLI in the moderate-severe group were higher than

those in the mild group,and the differences were statistically significant (P<C0. 05). Pearson correlation anal-
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ysis showed that serum CCL21 and IRF4 levels in patients with chronic periodontitis were positively correla-
ted with PD,SBI, AL, GI,and PLI (P <Z0. 05). ROC curve analysis showed that the area under the curve
(AUC) of the combined prediction of CCL21 and IRF4 was 0. 914, which was greater than the AUC of CCL21
and IRF4 alone (Z . upineaccrzr =2. 977, P =0. 003 Z compinea rs = 2. 412, P =0. 016). Conclusion

els of CCL21 and IRF4 are increased in patients with chronic periodontitis,and CCL21 and IRF4 have certain

The serum lev-

predictive value for the severity of chronic periodontitis.

Key words: chronic periodontitis;

sessment of illness; correlation

MM F B 9 —Fp i R AL U1 M R E SR Y
LB R HR N 20% ~50 % . 48 M 4 £ i ik
Je 8 A A - 200 LA 5 1 AR el R A
IS B B D L TS BOF R R R . I Eg
PR 2 ] 98 340 FT 3 300 1045 95905 A DR i R B] 2R % T SR
A 4 B, LA K A R AN BT IR &5
S L, TR S W R v 2 R R G A b R
VBRAREE L,

CC b 7 i 2B AR A CC 37 #a bk IH 7 i
R (CCLY1-28 Mtk i 1. CC #afk B 7 X fe g
RGEMM T REE CEE, CCL21 MR AL 2
LR L. 5 CCL21 Z M (CCR7) 2 [8) &Y 41 H.4E i 7¢
MR R E T EAEAY . CCRT 78 7L IR 9
IR A0 0 R R B (30RO R B R R T
g CCL21/CCRT7 {5538 #% 7T LA 4 i 968 41 it 38 5
FIEB . ERGE . CCL21 A Sy 56 4 38 i & £
M1 I 40 e A B v T 9k B 40 i 0 43 1k o8 56 46
SEY KB R, I H CCL21 /v 5 7 B 1 i
5530 98 AR AR

TP ZE A HF (ARF)4 2 IRF F % b 1y 5 3¢
T AR IIZIE R LR , F 45 e 28 2 FOE 24 78 N
(45 A BF 9T ST AR 3 4 T IRF4 (9 R AE F1 IRF4 15 4E
YroEa Fh g EEEE, IRF4 2 %D aEh T ke 4n
JRLA B bk B 20 6 2 0T 0 T B R L S 5 R T
T 9k 0 200 Jta ) E R B PE T 9k 0 400 Ak oo 7 Lt 2
I 200 i RS 2 48 i 4 e 43 R 1 AR E A T X AR
RAMK KB ER\EDY, B4 M1k 4 CCL21,
IRF4 FE PR 8 2 OC R M AH G iR B 3870 . AR W oT i
I KT8 2 R R R Y T CCL21 IRF4 /K. 4%
BE T B E R A B R . BARGE R,

1 BEMERHE

1.1 — %R 2EH 2020 4F 12 H & 2023 4E 6 H i
Jb 8 WREETT N B B B IR 1Y 124 B8 4 28 J8 R &
VB B 4, 53 39 JBCTR) 30 7 1T b 45 TS 38 77 A IR = B 4k
1 82 Mol i bR 5 SR A b X IRl . AR ALY 65 il
2 59 B AR E 39~67 %, P44 (54, 96 £6. 85) %, X I
A 42 ], 4 40 B AEREY 41~69 2 5 T4 (55. 70+6.

CC motif chemokine ligand 21;

interferon regulatory factor 4; as-

99) % . [R50 IR A AR IS R B L ER, 22 R ESE
TR L (P>>0.05), A 0] totk. B4 989 A bR
(1) FF A (2018 45 5F i o5 A 1 J81 s [ B i 43 2% i
A0 e R AL AR o L 45 A BEAS AE T2 N
MM IF R 5 () W =>18 %5 (3) F i i > 20 i,
AR A HEBR AR - (1) G IR WP MR | 50 05 2R B8 0
OAMIES; DI IRFRA TR (D1 A A N#ERZ
AP YIRYT . ARHEIE L A6 A R R TN R B B
= 2E A0 3 2 01 43 W A% A ME (20201109465) , H i A #F
FEX G B K A W) O B G R & 1.

1.2 U#5iX5F Molecular Devices £ Ifj fE lf§ b1 X
W B S A )RR A BR A R W AR AR B M
FEA L UE Ay A BR A R s CCL21 L IRFA i 3 57 &
B A g S b A TREARAR .

1.3 Fik

1.3.1 CCL21.IRF4 /KFR I SRS Fr A7 i858 A B
Je U H G S A T T I i B i R A A AR Y H A
J KL . 5 000 r/min &0 15 min, Y5 L IE W,
i HE R s 928 TR o 36 3 7R B a0 B S 45 R A5 TR AG U
1.7 CCL21,1IRF4 /K,

1.3.2  FJEIEIRIEARIEAL X8 E 5 8 R B H 31T
OF FE I R 45 Aw A PR AR A O R AR RS IR
(PD) i ¥4 14 1M 8 %% (SBD M & 3226 (AL) L F it 45
B(GD AR BEAEE(PLD

1.3.3 FRHARSWRME  BAE.: T RA B MR,
PD<4 mm,AL N 1~2 mm,X £} %R T 5 %
WK 1/3 5 HE « A 480 W)t HL A S st o il 4
mm<PD<<6 mm,AL H<2~5 mm,X & B/~ R
KBy 1/3<TF B 7K 7 AU sk A R Y <<AR A 1/2;
FE O S8 S0 B 8k A MR, PD>6 mm, AL>>5
mm, X & Ws Al E RIS R /2, F 58 E).
ARG P 2 JA] 48 ™ R B R 08 1 oF R R A R
JiE 21 AN L A

1.4 Giitsphb B SR SPSS25. 0 483t #1443 #r %k
I € B SN o TR i D el - N L £ ]
FE R AR ST FEAS ¢ A6 55 5 1 55058 ) LA B sl A 40 %
FOR VAR HLECSR X K% . R Pearson #& 40t



. 2692 - B E¥ 51K 2024 F£ 9 A% 21 %% 18 #1 Lab Med Clin, September 2024, Vol. 21, No. 18
18 PE A JH & B % LT CCL21 IRF4 K F- 5 4 & i K 1 BFEASMBAME CCL21IRFL kF
EARIOMICHE . 2 3238 # TAEARE (ROC) il £ 4% (L)
BrimyE CCL21.IRF4 XM T F 4 B HhfEmERE  an n CCL21(pg/mL) TRF4(ng/mL)
FERTUMANAE . DL P<<0.05 NZESFASIT¥EX. B4l 124 274.08+28.39 6.32+1.29
2 & L X R4 82 236.65-25. 11 4.8940.58
2.1 BmdA S XA ImE CCL21, IRF4 KF L« 9. 691 9. 422
BOBJRAING CCL21.IRF4 K Fwm TRiEA ., 2257 P <0.001 <0.001
A G (P<<0.05), W1,
2.2 R N E AL CCL21, IRF4 /K F ®2 REAMPEEAME CCL2LIRFLAKFE
BORIEHA 66 BB E P EIEHA 58 Bl PEL8E (7 + )
FIEH MG CCL21 IRF4 K- TRIEH . 5 IH an n CCL21(pg/mL) IRF4(ng/mL)
Giil=AE L (P<<0.05), W 2, g 4 66 253. 36+26. 78 5.36+1.25
2.3 RRSEAMAEAE AL AIG R GOR LB P ERE pmma s 297. 65430, 22 7.4241.33
4 PD.SBI.AL.GI.PLI & FRIEH. Z 5B A %I 8. 653 8. 886
X (P<C0.05), W3, P <0.001 <0.001

3 REAMPEEAEMIERTIREE 2 (X)H x£5]
2451 n R A PD(mm) SBI AL(mm) GI PLI
>55 <55 5 k'S

B4l 66 29(43.94) 37(56.06)  31(46.97) 35(53.03) 3.16+0.35 2.22+0.31 2.4340.33 1.1140.12 1.63+0.19

HERE4L 58 35(60.34) 23(39.66)  36(62.07) 22(37.93) 4.61-40.59 3.41-40.42 4.1240.59 1.69-0.19 2.71-0.36

X/t 3.327 2.834 —16.876  —18.088  —19.990  —20.572  —21.244

P 0. 068 0. 092 <0.001 <0.001 <0.001 <0.001 <0.001

2.4 [ CCL21.IRF4 K55 2F J Il IR 48 5 19 AH 56

P=0.016), W% 5,

4381 Pearson A5 4rHr4h IR BN, 18 M 4 48 B £ 4 M7 CCL21.IRF4 k5 F FAIGKIEFRE
# I3 CCL21,IRF4 /K75 PD.SBI.AL.GI.PLI £ AR T
EASE(P<<0.05), WL 4, . CCL21 IRF4
2.5 ¥ CCL21.IRF4 X8 o & % 8 & s 1 ™ & r P r P
FREER BN LA SRR A BHPEXT IR AR AEZH S PD 0.493 <0.001 0.538 <0.001
FIPEXS B 4T ROC M Zesr b, 45 R Bon,2 Wifgds  soi 0.423 <0.001 0. 482 <0.001
A T v RE PR M R B T I AL(AUC) i AL 0. 441 <0.001 0.506 <0.001
0.914, KX F CCL21, IRF4 it ¥l M ) AUC  GI 0.488 <0. 001 0.491 <0. 001
(Zypoccin=2. 977, P =0. 003; Zygpoipey — 2. 412, PLI 0. 406 <0. 001 0.593 <0. 001
x5 & CCL21.IRF4 31814 2F B & B & K IEEEMN TN ME

D AUC95%CI) REECD  FEFE D P T AR ARSI

ccL2l 0.826(0. 748~0. 888) 75. 86 78.79 <0.05 280. 58 pg/ml 0.547

IRF4 0.859(0. 785~0. 915) 75. 86 83.33 <0.05 6.63 ng/ml 0.592

2 T £ 0.914(0. 851~0. 957) 84. 48 81. 81 <0.05 - 0. 663

e — RN TEHE .

3 i3 e ) Chn B 2288 R0 B BTSSR SN, O BUR E

TR 98 5 F TR 4 4L A8 R SR M AR L 5 ROk RE
240 B i = 20 i B I P AR LA R L R N S A DL Y
AW SRS . O R A R B G R T Y 3R T 4 L 2

I T MR T 4 S P T 9 7 A AT B T 2 1
14 45 4l ZH IR RIS W, AR 2 TR B e R A v
2 A5G Y I A L A0 o M R RO DA S e i 2T A



B EFEIEKR 2024 F9 A% 21 %% 188

Lab Med Clin,September 2024, Vol. 21,No. 18 * 2693 -

AR AL, & S BOCFGTE . AW REm
G P38 T A5 2 VR 2 4L B A R i 1 S
AL R Won, P EIEL PD.SBILAL,GI.PLI &
TRAEH . 2 R A G E L (P<<0.05) , U HFJH
I PR A8 b5 % A R R I & AR VR BT AR E R, Bk
2 IR R W], OF R 48— S AR AR Qe MR A G,
45 U L5 05 (3 Jk ks RE A5 k) L PR 18 1 O
I Wl 2% 455 95 5 (8 P L 2 i 9 ) RN i i i
A WFREYIE R A2 B T 5 78 11 S AR 12 W 2
UL T2 R I B 1 TR AR RR I R VA YR M
o LA AT R B R bR G . BIE S v A AT
SERY R W bR A W R BEAT O A A% 1912 I R D R+ 3
WEY,

AR B AR G 43 R Sl (8 ~12) X107, Ho ]
AN R G A AR RS . B TG R £
ol 240 60 4 0 o L5 PN B2 200 L BSCTF E 4  L f J5R S A A
N RE Tl R ST S R S U A TS e =Rk RO R
A B 5 WAL R P Y- A 100 ] 240 S A% 1 G B A I
Fa#atb 7 CCL19 Ml CCL21 K H4t A 52 /& CCR7
TE T Ik B 40 Jf AR 2 40 it 32 i 310 0k B A 2L P i 3 o6
AR WA E AT D RE AN PR T 4 45 S 75 20 i A
A, HEZAWMIEEV,CCL19/CCL21 ] A i3 A
[Fi] F9 BIL T 42 22 2 Pk s o B A T B AL 5 34 5 T 98k 12 41
i A I 200 X s Jok o4 AR A 0 AR 1Y) SR AR L T AR I
20 e T R ST R A AR SRR RS R R RE R R
AT 5 45 S R O AL T CCL21 7K & F % 1d
4 (P<C0.05), HVEESE4 B M CCL21 KF & F
BRSEZH (P<C0. 05) , 18R 2 B & S 37 13 CCL21 7K
5 PD.SBI.AL.GI.PLI £ IE A 3¢ (P<C0.05), % ¥
CCL21 Z 5B M F MR AER LR, ROC
LRy M4 W, LTS CCL21 T rb & 5F 48 7F o J&
R AUC Ky 0. 826, 7 M8 ARy 53 8 43 1y 75. 86 %%
F178.79% . F W] CCL21 X8 2F i 4 b & i ™ &
R B — 5 IO 8,

IRF4 /& IRF ¥ 56 K% i B 5, ok ky Pip.
LSIRF.ICSAT fl MUM1, EJ&E—"NF 6p25. 3 3
AR 4 19. 7 Kb 35 DA, 2 T Bl 1 72 20 IR e 780 % S [A)
FHE ., IRF ZEBR R WREE B 1 A4k %
PR P AR SEDRE B 1 A N-2K ity 98 e -5% £ -1 i
DNA Z5& A 1A C-A s T30 Z s 8 . IRF4
FERE FR G0 A0 i v 2 3k AL bk 20 AR L A 28 A0 i
VL 105 40 i, 6 35 26 240 it v, & T AR T 2 M A L
T-MAMEEZ R OIRE. B 4F B o A Y15 8 %
GYAT R IR I 58 0 & ML 5 2 R AL 21 bk Ak R T
(CXCL8, CXCL1, CXCR4), SELL, CD19 #1 IKZF1
A5 LR ) 22 35 A8 A B VI AH G, #% 5% L7 IRF4 A] fig J2

A LW PN AR S b R AL T
IRF4 7K T X B2 (P <<0. 05), o8 i 41 8 % i
7 IRF4 /K THRAE4L (P <<0. 05), 12 1 oF & %
HIME IRF4 K F 5 PD,SBI,AL.,GI,PLI & 1FE # 5%
(P<C0.05), %] IRF4 518 M F M &0 kA4 RS
FREEVIM G, ROC Mo 4 R o, 7% IRF4 il
N e R MR E R B9 AUC SR 0. 859, 7 83 Fl AR
PEJE 43 5 R 75. 86 % A 83. 33% ., I HoIfL 7 CCL21,
IRF4 A 150 o 55 18 14 2 8 92 i) AUC 2R 0. 914,
R RN 5B 4 ) A 84. 489 N 81. 81%, & Bk
AT AT B2 W (Z g —co = 2. 977. P =
0.003;Z s e =2.412,P=0.016) , 2 B IRF4 X 1&
PEF ) 58 8 e s 7 R B B — E AN A, JF B
TR T AN R

ZE L RTHR L ME MR B R I Y CCL21 IRF4 K
T . H CCL21  IRF4 X481 2 J& & i o 1 ™
FERE A — & WA . H i CCL21,IRF4 X 18
PE 2 A 58 00 8 s AL 1 AT B L 5 1 — 2D AT ST

S % ik

[1] TSUKASAKI M, TAKAYANAGI H. Osteoimmunology: e-
volving concepts in bone-immune interactions in health
and disease[ J ]. Nat Rev Immunol, 2019, 19 (10): 626-
642.

[2] BELKINA A C,AZER M,LEE ] J,et al. Single-cell anal-
ysis of the periodontal immune niche in type 2 diabetes
[17.] Dent Res»2020,99(7) :855-862.

[3] DIOGUARDI M,CRINCOLI V,LAINO L,et al. The role
of periodontitis and periodontal bacteria in the onset and
progression of alzheimer's disease: a systematic review
[11.7 Clin Med,2020,9(2) :495.

[4] INVERNICI M M,SALVADOR S L,SILVA P H F,et
al. Effects of bifidobacterium probiotic on the treatment
of chronic periodontitis: a randomized clinical trial[ ]J]. ]
Clin Periodontol,2018,45(10):1198-1210.

[5] GONZALEZ BADILLO F E,ZISI TEGOU F,ABREU M
M,et al. CCL21 expression in beta-cells induces antigen-
expressing stromal cell networks in the pancreas and pre-
vents autoimmune diabetes in mice[ ] ]. Diabetes,2019,68
(10):1990-2003.

[6] ZHANG L,ZHU L Y.YAO X H,et al. Paclitaxel treat-
ment enhances lymphatic metastasis of BI6F10 melanoma
cells via CCL21/CCR7 axis[J]. Int J Biol Sci, 2022, 18
(4) :1476-1490.

[7] VAN RAEMDONCK K,UMAR S,PALASIEWICZ K, et
al. CCL21/CCR?7 signaling in macrophages promotes joint
inflammation and Thl7-mediated osteoclast formation in
rheumatoid arthritis[J ]. Cell Mol Life Sci, 2020,77 (7):
1387-1399. CF#55 2697 5D



e 2694 - BHEFE KK 2024 5 9 A% 21 %% 18 #  Lab Med Clin, September 2024, Vol. 21, No. 18

- Z .  DOI:10.3969/j. issn. 1672-9455. 2024. 18. 015
BEMEER A EERLEEEZAMIESEREILFHNKERENXY

Mg A R FmE Erdgt RN, E R AR
TAERKXFWE ML EILEER 1. LA ;2. FEEH 4 ;3. 1143 4. % 5BF, M 6 £ & 050031

 E:HM KT hFEHHESG ACSAAD EHEREZ @I % % (IM) &L P KF & E L
FHik #®I20205F1 AF22021 F 12 AETREHKRFWETILILEERIMAERE TN 131 4 IM ,%;)L’VF%J
RIS, RETFDRIBARR AR AAEBEHEALTD BT LR, ¥ IM &)Ly A I 2k JE"“éﬂ(ALT<5o
U/L)ﬁu HEFFAALT>50 U/L), W HAESFH KA R bk SAA, BB B (TC) , Hik =8 (TG) .
fig & @ Az B B2 (HDL-C) A& % JE s & @ 12 B 82 (LDL-C) . # s & @ Al(ApoAD) F# g & & B(ApoB)ch
+ % A Spearman A8 % 54 IM &)L ik ALT K-F5 ERibhistrk Fetmtit, B8R HAHREFHAMP
I 2 #5740 &)L 5 A A 51 4 .80 #, M LEME A A 84, £ F R4 F &L (P>>0.05), 6t wa
SAAALT K-F& THA R ER 4, HDL-C,ApoAl K-FIKTH AR EFA, £2FH A %+ FEL(P<0.05),
Spearman M X LR E®,IM )L F ALT K-F L5 SAA KRF 2 E4%(r,=0.295,P<0.05),%5 HDL-
C.LDL-CHKFEZHAME(,=—1.800,—0.173,P<C0.05), &it IM BILSAA KT E5F X FHFFAH
X THAERKXERSABILERELEE I REBHENIME T T RETT,
XER A THHEZTGA;, HBEREE@MEN SE; STABREFOREE; HEEZG Al; LE
FEESFES R512.7;R725. 1 MR ER A M EHRS.1672-9455(2024)18-2694-04

Levels and significance of serum amyloid A in children with infectious mononucleosis
LIU Yingye' , LI Jun® ,YAN Jianghong' \WANG Xiaojuan® ,
ZHAO Mengchuan' \WANG Le' ,GUO Weiwei'®
1. Institute of Pediatrics ;2. Department of Quality Control ;3. Department of Outpatient ;
4. Department o f Clinical Laboratory , Hebei Children’s Hospital Affiliated to Hebei
Medical University ,Shijiazhuang s Hebei 050031 ,China
Abstract:Objective To investigate the level and significance of serum amyloid A (SAA) in children with
infectious mononucleosis (IM). Methods A total of 131 children with IM who were hospitalized in Hebei
Children’s Hospital Affiliated to Hebei Medical University from January 2020 to December 2021 were selected
as the study objects. According to the results of liver function index alanine aminotransferase (ALT),children
with IM were divided into normal liver function group (ALT<{50 U/L) and abnormal liver function group
(ALT>50 U/L). The levels of SAA,total cholesterol (TC) ,triglycerides (TG) ,high density lipoprotein cho-
lesterol (HDL-C),low density lipoprotein cholesterol (LDL-C) ,apolipoprotein A1 (ApoAl) and apolipopro-
tein B (ApoB) in serum were compared between the two groups. Spearman correlation was used to analyze the
correlation between serum ALT level and various test indexes in children with IM. Results There were 51 ca-
ses of normal liver function group and 80 cases of abnormal liver function group. There was no significant
difference in gender and age between the two groups (P >>0.05). The level of SAA and ALT in the abnormal
liver function group was higher than that in the normal liver function group,and the levels of HDL-C and
ApoAl in the abnormal liver function group were lower than those in the normal liver function group, with
statistical significance (P<C0. 05). Spearman correlation analysis showed that serum ALT level was positively
correlated with SAA level (r, =0. 295, P <0. 05),and negatively correlated with HDL-C and LDL-C levels
(r,=—1.800,—0.173,P<C0.05). Conclusion The level of SAA in children with IM is associated with liver

dysfunction. For children with acute inflammation, clinicians need to pay enough attention for early interven-
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