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B R N2 M 23 B 98 3B N AL S AL
ILTA) R 98 e P A DG PERF S
N F, EOF, 0 B, BEF, R OE (BENE—POER, WALEE 071000 )

i E: B MEBARERRETRAXBEOEABEN, FoWESRARKXER T, A SBRET
F— PO ERR 2022 5F 6 ~ 12 AMiE G 86 BIAE RURARIZ M T B K B 88 Bl R AEME BRI T B X B F 55T A
WA B, % TFTRYBRSS e EERL LA, MK A 16S DNA Zid 0 5H AN v s @ B E KT
AR, SRR B S B IR A AR i SUE B F K [ LAEAR S C AU & & (high sensitivity C-reactive protein, hs-
CRP) . WM& HE-F - o (tumor necrosis factor- o , TNF-« ) . & 282 A~% -10 (interleukin-10 , IL-10) . @ @4 -6
(interleukin-6, 1L-6) #=& fme/~% -4 (interleukin-4, 1L-4) ], LR =02 2B A BR-FARATF B SARRIS A1
AR K IE BT KT KA Pearson k45T A L0 IS B BER KPR F B SR KRR TR Fag R, SR A4
A B SEATE B, B BA IR B A B AR TL-10 RF KT LA =2 (1=4.657 ~ 37.617, ¥ P
<005), BAYKTBA, 2FHAEA%ITFEEL (1=7.378 ~ 29378, H P <0.05) ; AL EREE. F5R
KAB., ERHARE. 2EH B BERNERT A FE ., #8% hs-CRP, TNF-a, IL-6 A= IL-4 K- & T LA
(=2.945 ~ 39822, 3 P<005), BA¥HZH TEAE, £ZFAAKITFEEL (2949 ~ 26347, 3y P<0.05) . A
Zi14e B 20 Shahnon 54k (5.44+0.48, 535+0.36) ¥ TR (524+0.18) , ZF AL+ FEL (1=3.599, 2.528;
P=0.000, 0.012) . AA5LAFH B . REAF BB, BEWEfMER EKTATF LA R IL-10 K-F3H 2 E4%
(r=0.728 ~ 0.795, 3 P < 0.05), %4 % hs-CRP, TNF-o, IL-6 #= IL-4 K-35 £ i % (r=-0.867~-0.731, 34 P
<0.05) ; A4rMREA B, FRIA B, SRAR. RER B RZREERKEAF LS AR IL-10 K-F¥H 2
fiAB% (r=-0.854 ~ -0.730, 3 P < 0.05) , 5#4 & hs-CRP, TNF-« , IL-6 #= IL-4 K-F3§ 2 EAR% (7=0.705 ~ 0.892,
¥P<005), it BERFRETAXEZIBEIAARRA ZARARL AR D ERAR LR, AR E
BF KT & man K B FK-F K, B4R TR X BEZR TR AR, LEEERRGEMT A LEL P okl
BB KT AR F G A R KR B TR R E Ak,

KRR BERRA; AER; DRSERE; RIWW; RIERT

FE4KS: R781.42; R446.5 XEkFRiIRES: A XEHS: 1671-7414 (2023 ) 04-040-07
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Study on the Changes of Oral Flora and Its Correlation with Gingival
Crevicular Fluid Inflammatory Factors in Diabetes Patients
with Chronic Periodontitis

LIU Fang, WANG Mi, QIAO Zhu, CHEN Jingjing, ZHAO Hu
(the First Central Hospital of Baoding, Hebei Baoding 071000, China )

Abstract: Objective To observe the changes of oral flora in diabetes patients with chronic periodontitis, and analyze the
correlation between oral flora and inflammatory factors in gingival crevicular fluid(GCF) . Methods 86 diabetes patients with
chronic periodontitis and 88 chronic periodontitis patients without diabetes who admitted to the First Central Hospital of Baoding
from June 2022 to December 2022 were selected as A group and B group, and 85 healthy volunteers were recruited in the same
period as the control group. 16S rDNA high throughput sequencing was used to detect the relative abundances of oral flora in the
three groups, and the levels of inflammatory factors [including high sensitivity C-reactive protein (hs-CRP), tumor necrosis
factor- a (TNF- ), interleukin-10 (IL-10), interleukin-6 (IL-6) and interleukin-4 (IL-4)] in GCF were detected by enzyme linked
immunosorbent assay. The relative abundances of oral flora, diversity index and the levels of inflammatory factors in gingival
crevicular fluid were compared among the three groups, and the correlation between relative abundances of oral flora and the

levels of inflammatory factors in gingival crevicular fluid in group A was analyzed by Pearson method. Results The relative

BT : el RHTRIIE (2241ZF047) « 2T AEMERIE R 98 (85 107 RO BARICAEHT
fEERIY: XDy (1981-) , L, Wid, EIREIE, RS . DR, DRmSMEE, E-mail: liufanganhui0l@163.com.
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abundances of Lactobacillus, Bifidobacterium, Saccharomyces, Enterococcus and the level of IL-10 in gingival crevicular
fluid in group A were lower than those in the other two groups (==4.657 ~ 37.617, all P < 0.05), and those in group B were lower
than those in the control group (+=7.378 ~ 29.378, all P <0.05), the differences were statistically significant, respectively. The
relative abundances of Porphyromonas, Veronicus, Prevotella, Neisseria and Treponema and the levels of hs-CRP, TNF- «, IL-6
and IL-4 in gingival crevicular fluid in group A were higher than those in the other two groups (=2.945 ~ 39.822, all P <0.05),
and those in group B were higher than those in the control group (#=2.949 ~ 26.347, all P < 0.05) , the differences were
statistically significant, respectively. The Shahnon index in group A and group B (5.44 + 0.48, 5.35 + 0.36) was higher than that
in the control group (5.24 + 0.18), and the difference was statistically significant (+=3.599, 2.528, P=0.000, 0.012). The relative
abundances of Lactobacillus, Bifidobacterium, Saccharomyces and Enterococcus in group A were positively correlated with the
level of IL-10 in gingival crevicular fluid (+=0.728 ~ 0.795, all P < 0.05), which were negatively correlated with the levels of hs-
CRP, TNF-a, IL-6 and IL-4 in gingival crevicular fluid (=-0.867 ~ -0.731, all P < 0.05). The relative abundances of
Porphyromonas, Veronococcus, Prevotellla, Neisseria and Treponema in group A were negatively correlated with the level of IL-
10 in gingival crevicular fluid (=-0.854 ~ -0.730, all P < 0.05), which were positively correlated with the levels of hs-CRP,
TNF- a, IL-6 and IL-4 in gingival crevicular fluid (=0.705 ~ 0.892, all P < 0.05). Conclusion Oral pathogenic bacteria in
diabetes patients with chronic periodontitis replace beneficial bacteria as the dominant bacteria, and causing oral flora disorder,
floratheir proportion is high, and the levels of pro-inflammatory factors in gingival crevicular fluid were increased, while the
levels of anti-inflammatory factors were decreased, which were more significant than those in patients with simple chronic

periodontitis. In the former, the relative abundances of oral flora in chronic periodontitis patients with diabetes mellitus were

closely related to the levels of inflammatory factors in gingival crevicular fluid.

Keywords: diabetes; periodontitis; oral flora; gingival crevicular fluid; inflammatory factors

WE DRI NS SR A R85 ey, 2t AEHE IR
AR =A%, FOEARE Foblas U B o
REA TR GHEIRIH BAREm . fEpE LA, F
AR A M b b £ 2 BRI D e, 38 mT i H:
PRI ZEEL, B0 A e 2 AR 5 AR bk £
XA TR R Ty B BT, AT R SOE RN A
W, ZHE RN EEHREMESFRE, TH
SRR A A B R A 3 e PN RORE I N R IR
o P2 M R R R A R TR R i B AL, R VA
( gingival crevicular fluid, GCF ) 4&4EFF/KFE5F
JEJAERE VI, FFRHZm 2 WG T B &
TR OB RE  E  kE k R hii
HEEAEN, MEERER e, ST
JEIAS TR U 2 TR B A 200 TR N AR R i A S R R
FHARHAL, 18 EAREE. pHEFE KA UUE, H
ARSI, Wbt 2 & A AR 1,
{RCAERE PRI 08 1 24 J] 9 S A h i A8 Ak A B S5 R
W RIER TR M/ AR MGE . £T, &
W SEERIST 11 B TR ELE M R 08 M 2 JR] 4 j A v iy
Ak, AN SRR RIERN TR ER, B
TE R I RIG ST I8 W R 08 1 28 J] 98 S8 3 9 0E I
I B HEHT 7 1]

1 #MR5FE

L1 AR R EEAE TS — O BB 2022 4
6 ~ 12 HUSIG Y 86 fIIH s T4 1 2 il 48 /8 2
88 A1 HE IR 08 1 A S 5 JB o AE S A 2
FIBAL, 7 T IRIHRZE 85 il e s 3 1 A o) R 4

PABRE: O A IFFARERRISWERE ", b
RIERIERE, S IME< 7.0mmol/L; @ A, B
PR BT R Y B -MAT k= 16
Wi XS RALL Y 28 A AR B AR s (D3RI
FKANGHEBFWES . HEbRbrfE: OREBEA R
SR A B AR , QEEZ A RETIE . AR A
YRR E ;. QUM HPIR O ; @A %
JERGPIR B TBAAIE S5 T RRE 0 R 98 Rl e
WHIZ3WI697 %, QK MIWRE ; @2 . izl
s 0L, XRS50 9, Lok 35 5
Y 30~68 (45.88+7.26) %, AT 53, &
PR 33 ] 4E % 33~69 (46.17 +8.03) % M FR K
JRAE 2~10 (8.43 + 1.47) 4F; 18VEF JH 40 fk 5~23
(12.58+2.17) ©~H; FRR™ERE Y. B 12
), w47 I B 27 ], B ZH Bk 48 4, L
T 40 f5]; 4EH4 30~68 (46.29 +7.88) % ; M@k )E
PIRFE 4~29 (13.02+£2.26 ) ™ H; F RIS “HFLE.
BRPE 14 9, HPREE 45 B E R 29 i, AL
AR 22 R R GE AR X (£/=0.912, =0.064, P
> 0.05) , A5 BB E R pTE SRR L
ERIG I E L (=1.309, ¥=0.246, P> 0.05) .
12 MELXA  HUEY DNA #2B0L70 & (R
B ARABRAT ) , PCRAY [ AR (dbat)
BES7 AR AR A BR A H) ) 1, BRVA WA AE PR A i
W& (MY RHEARAR) .

13 Fik

13,1 HEEEZEY S ACE A X R PR
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IREAET 4mm H A W& RGBT, &%
HR b B 5 K FH G Gracey B35 o &1 U JE 4% 4
ERUR T B BE, A G 2 SUb S B R h 5% PR vk
BRI T -80°C FARA7 £ ;4 MR h Ak
T4 ) DNA 2 Bt 57 6 10 B - 2 BUR 5F DNA
K FH 16S rDNA =y 38 S5t I ) 152 A A 0 3k A= 4 Ja 7K
A B, PCRY ™ H W R Bigl 9. 1 492R
(5-ACGGTTACCTTGTTACGACTT-3" ) #127F ( 5°-
AGAGTTTGATCCTGGCTCAG-3") , RAZ: 10x
PCR ZEif 5 l, T KB F7K 50 l, ANTP4pl,
A 1wl, T ¥ 1492R 11, 51 ¥ 27F 1pl,
Taq f§ 0.5 1; N F2JF: 94 °C Smin, 94 °C 45s,
55 °C 40s, 72 °C 90s 1 ¥F 30 ¥k, 72 °C 10min, ¥
AT H B R BEIE AT 78 B I % AL BH A B9 52 B P
BESCEEVEATINT, A0 B 0 R S KT B AR X =
K H QIIME #A4F 53 Hr W B o 280, TH 5 A
Shahnon, Simpson, Chaol ZFMEFEEL,

1.3.2  WRIRARAE R TR . g 404 T3
S RN 1Tv R 1 15l SN vl SO R W Ae R G e R
FARIEH T 200 o | BEFRER 28 tii ' 30min, AR5
B0 10min BRI, SR FHEHDE Go 28 R B vk A e
i C e W & H (high sensitivity C-reactive protein,
hs-CRP ) . MJEIAHEIN T - o (tumor necrosis factor-
a, TNF-a ) . HAMEA K -10 (interleukin-10 ,
IL-10) . M40 M4 % -6 (interleukin-6, 1L-6) Fl
HAEA 2 -4 (interleukin-4, IL-4) .

1.4 %itF o4 K SPSS25.0 BAF/E NG 2

TH, SR TIESHERR IS IESS M, L
P + bRifE2E (X xs) #HiR, ZFEARIFETRL
BR AR ZE 225081, P %8R ] Bonferroni
o, TEREEASEARE o, a=o/c, H «=0.05,
o MHEWEL; THECRAEILL R (%) 7 ik, R
FH 7 K86 R Pearson Bk 2 At FR s 18 1 2
KRB T BT E AT I AR X 32 1 5 R VA R AE A
THIMFENE. P < 0.05 N2ERAGH¥E XL,

2 #R

21 ZAavERARKEGMATFEE W
1o “HFLFTHEE SUEATHE RS 3K E
PhEkER TR E . Bk EE . HTIREE . SER
J& . ESRTERE AT AR E R A, ZERA ST
RN (B P<005), AAFFTEE . SUEFE
J& |« ERE R A ER B E AR MR T B 41
(t=8.220, 15.774, 8.217, 9.362, J P=0.000) /I
XFHRZH (=29.680, 35.305, 32.720, 37.617, ¥ P=
0.000) , B A IHME T XF B4 (=23.775, 25.609,

28.678, 29.378, 4 P=0.000) , R HASI#%
B AR . BAkEE . IREE .
7% 08 DA i RN 3 MR A A AR X E RS T B 4l
(=2.984, 3.161, 2.945, 3.021, 3.766, P=0.003,

0.002, 0.004, 0.003, 0.000) FIXFAAL] (#=23.179,

14.742, 12.199, 10.780, 26.805, J P=0.000) ,

B 2034 TRHIRA (1=22.373, 11.875, 9.742, 8.370,
24.172, #P=0.000) , 2R HASI¥E L (¥
P=0.000) .

x1 SHOREEBKFHMBEINEELLE x+5 (%) |
[l A% (n=86) B4 (n=88) KHHRAL (n=85 ) Fi P
AHEE 3.52+0.61 438+0.76 8.50+1.43 611.511 0.000
WA R 8.47 £ 1.76 13.54 £2.42 28.95+5.08 846.526 0.000
e B AT 144027 1.83+0.35 4.96+0.96 865.054 0.000
k8 151026 1.99+0.40 458072 944.580 0.000
NN B 20.28 £343 18.84 £2.92 10.53  1.82 300221 0.000
FFIRHE R 935+1.78 8.53+1.64 595+1.17 111.409 0.000
BT 2729+5.46 24.99 +4.83 18.73 +3.49 76.854 0.000
REHE 13.17+2.52 1210+ 2.14 9.71+1.56 60.078 0.000
HIRIEA R 12,68 +2.28 11.44 £2.06 5.64+0.82 356.361 0.000
HE 2354043 2424046 2451049 1.064 0.347

22 ZHAVERA o FAEESA LE2, =4
Simpson #§ 4. Chaol 8% L% R LG T H# &
X (F=1.044, 2.789, ] P > 0.05) , Shahnon #§& %k
B ZRA G FE L (F=6.537, P=0.002) , A
ZH A1 B 41 Shahnon 4§ £33 /& F X B4 (/=3.599,
2.528, P=0.000, 0.012) .

23 ZAARFERFARFRE K3, =4
HRY4)7% hs-CRP, TNF-«, IL-10, IL-6 £l IL-4 /KF
i, ZRHA5IFEL (P <005) . A4
BRI TL-10 AR T B A FIXT HREH (1=4.657,
11.559, ¥ P=0.000) , B ZHIGMCTF X} IR (=7.378,
P=0.000) . A 21 R4 ¥ hs-CRP, TNF-«, IL-6,
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IL-4 KW ET B4 (t=17.065, 27.033, 5.863,
3.461, P =0.000, 0.000, 0.000, 0.001) Fi1xX} &2
(£=38.806, 39.822, 14.549, 6.327, ¥J P=0.000) ,

B ¥ X IR (£=26.347, 10.909, 9.081, 2.949,
P=0.000, 0.000, 0.000, 0.004) , 2ZSFEHASII¥

x2 SHAORREEE o SHMEST (xx5)

25 A4l (n=86) B4 (n=88) MR (n=85) Ff P
Shahnon #84§ 544048 5.35+0.36 524018 6.537 0.002
Simpson 641 0.93£0.07 091£0.18 0.95+0.25 1.044 0.354

Chaol #8641 2496.26 +718.22 257413 £ 74537 2736.98 + 558.06 2.789 0.063
*x3 = AR RERFKREERE (x+5)
iH A4l (n=86) B4l (n=88) KHHRAL (n=85) Ffi P
hs-CRP ( mgfg ) 129+0.17 0.91£0.12 0.50£0.08 804.388 0.000
TNF-a (nglg) 143+0.18 0.77£0.14 0.58+0.08 875.124 0.000
1L-10 ( pg/ml ) 7.54+151 8.65+1.63 10.73 +2.06 73410 0.000
1L-6 ( pg/ml) 9354178 7.88+1.52 6.02+1.14 105.148 0.000
1L-4 (pg/ml) 3.98+0.73 3.62+0.64 335056 20397 0.000

24 Ao BEE KR A AR T F RS A R K
ERFagmEE WA 4, A HIFEE . SUELFTF
PEJE . TR TR A BR R KT AR X T B S R VA
IL-10 K R IEME (P < 0.05) , SHEHRK
hs-CRP, TNF-a , IL-6 Fl IL-4 K32 A (1

=4

P <0.05) ; AZIPPHAREEE . FoRskiiE . %
[RHEJE . 20T B N R AR R KT AR 2 5 SR
I IL-10 ZKFH R AAHSE (P < 0.05) , SR
19 hs-CRP, TNF-a, IL-6 Fl IL-4 7K F- 35 5 1F A
% (#HP<005) .

A AN REEEKTHER F B 5 R %R EE FRIEX T

hs-CRP TNF- o 1L-10 IL-6 IL-4
(i

r P r P r P r P r P
TR -0.867 0.012 -0.842 0.019 0.759 0.026 -0.803 0.015 -0.774 0.006
W R -0.845 0.029 -0.831 0.032 0.728 0.035 -0.757 0.022 -0.731 0.034
i B8 -0856 0014 -0.863 0.031 0.738 0.023 0760 0039 -078 0013
Bk 0754 0037 0812 0.029 0.756 0.018 -0.843 0.030 -0.817 0.026
DA EE L I 0.892 0.017 0.836 0.021 -0.854  0.000 0.798 0.037 0753 0.041
kB 0818 0.043 0.759 0.028 074 0033 0.705 0.036 0.768 0.041
EREE 0.826 0.032 0.752 0015 -0.730 0018 0.726 0.028 0.715 0.009
REWE 0.853 0.041 0.764 0.040 0739 0025 0.714 0.037 0.725 0.032
AR R 0.859 0.017 0.843 0.028 -0.803 0.034 0.790 0.013 0.759 0.016

RIS o 4 Xof HRE f R M R Y T, AR AT o

UTAER, RPN PEIENE Y RSB 2 4, Mok
FRAZ I PR OGTE o RIS 0 BRoe 148 14 5 )i 46
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SEIR, AEA AT RORAE M IR 5 R R A
Ae . AR IR Y], AR, BRI
AN Ji] 98 SE R A AR A5 28 3 1 i R Ak T iR
A, FECFHHLURARESCE, e R
Y3 S MBI PRI 2F 8 58 S B TEIR UL
FIAAEAE T 2 P D R A UL, BURR R
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IR T R P48 2 J8) 8 J8 3 10 i vl A Ak K
HSHARARAE N THR R, LIRS Bt
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TRERE | W ICRE | 250 s A R s K
FEXS PR T B ALAG IR, B 413w XA,
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KRR, FERAEYIE S SRR . B AR
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PR Y TR IR 5 A 2 R s B A I, £
DAFRAE RN 3, H 2 0 JE] TR B Rt 22 i 3 A T
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AR b ABC #5128 B BGH 210N, T RE 2k
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i, 2 AUBEIRAG & A AR B A A B RE . h
) 35 G 7 A0 24 R I bl P 45 D T KT 1 v 1
aiF R BE, XGRS, IS TR
PR A R R T B R o e e kA
MR, O VA 3R RSO R T s
BEOCTH, WA AL BA, DIEREE o 2R
e R R, =41 Simpson 841, Chaol $58%0C
W] 225, A 41H1 B 41 Shahnon $8%4 5 T- % HE4H
B PR P12 A ] 6 R PLali 18 1 2F J) 48 s A
AR DR E R 2R TS, TR TR
WL O JE SR g R A T A BT R R A SR B A
K, SEEBZHEMERN, 55, FRERER A
20 FI1 B 41 Shahnon & 50 AH VT, BEAEAH E0F 78 U
IR TE R DRI 102 1 28 ] e A ep e v o TR 46 A
BB REEADL, PERE2E S BRI e AR X 2
ARIRTIRE . HOEEBF LR 2R, BHRrTdsr
B REEC R B B, BEREI e A R A —
SE B, AT BEERAMIGF 5 R Y TR o A
B AT T E— A5 00 o D IR BRI 2R, TRA
T AERE DR RS S R R B T B B R AR A I 1
AT 25 B WooR A 4 BRI W TL-10 7K S B4
T B 4R 2, B HRT XA ; A HERAMRT
hs-CRP, TNF-«, IL-6 il IL-4 /K V3785 T B 41 il
TRALL, Bl TXIRAL, FUH JAE SN A R
g R R AR SRR 2, RE R T

AR PR E AR . 18R R S B R T RS
M2 Z2 Fh 5 T, Hod hs-CRP 2 Sz WAL A 4 i
B I BURHE 57 ; TNF- o JEZ I BEd i 1,
BTGB B AN TG, [RIEHI ] 2 BT 4k 41 i
T R T TS 1, SEm L A R AL, (R R
Wi U T4, IL-6 2584 5 48 0 S 0 Y 48 At X
F, BHEA R REERMAER, 1 IL-10 & —FhiE 5T
GIEMPLR T, RERSID T 2 RAME T 1Y ik,
V2 9 0 7 3 B ) B PO R PR R Ak
TR . RIS, [FIEBEAR
ZHLH 59 A A0 LB AT RE , 8 0 A% A0 Ak s s
IEPE R B A G I R B B R PR R -, i
KYNE SR RPE N, ek T8 R0 K k.
MIRANDA % U B 53 % BIUBE DR 6 £ (i (48 4 o T
RIBEMRHFEHPRHFHBIEEAS, B RAWR
TNF- o , IL-6 FI IL-4 2541 5 4 i R 77K B & T s
IR RRE G BERAE P L B IK CRP, TNF-«
FIL-6 K, FHE IL-10 KSR 1A IR e v
FIR KB, WRUGE T ARG, DR E
ST RAE TS SR 02 R 9 0 e A
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AR ZER BN A HAFFTHEE . ST EE |
PzB: TR R R B T AP ARG =F 5 RV T TL-10
KA ¥ 52O A ¢, 5 5 W) hs-CRP, TNF-«,
IL-6, IL-4 7KFHIRMAI; A LMk R
FoREREA g . R . 235 A A A IR e A g Ak
SEA X B S ERIA W TL-10 K 2 AEe, SR
V9% hs-CRP, TNF-«, IL-6 Fl IL-4 /K34 5 1F AH
5%, UL PRI PR TR R B DR R R A S
BRYARR A AE R 7K - 2 VAR G, B I PR AT 38
I PR S PRSP R R R SN . FERR IR
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s AT TS L 05 4 28 S N BE R IR R, S ECT
Jol Ry BB ML A A R, R A ] A B 2 AR 5 TR
TRREIEA R, NEF AL BE, (R R
RePIRE R P
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FHE PUAAE K FACE RS, LAl 1 o J] 5% i
HUCEE R 2, EHRERIE IR M R R R



A 46 = 2 2% 55

$38% F4W 20234E7 A

J Mod Lab Med, Vol. 38, No. 4, July 2023 45

PRI S AR 2 B2 5 AR I AE PR /K35 A
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TR, SR PIRE 7K, SR e
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