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Effects of periodontitis on inflammatory factors and renal fibrosis in obese mice
Zhao Lu,Zhang Yan,Gu Min"
Department of Stomatology , First People’s Hospital of Changzhou City , Changzhou 213000, China

[Abstract] Objective: This study aims to investigate the effect of inflammatory factors on renal injury in periodontitis model of mice.
Methods: High or low fat diet-induced periodontitis models of mice were established. Mice were divided into high fat diet without
periodontitis group (High+NCPre) , high fat diet with periodontitis group (High+Pre) , low fat diet with periodontitis group (Low+Pre) ,
low fat diet without periodontitis group (low + NCPre). The changes of serum total protein, albumin and creatinine in mice were
observed. The protein levels of TGF-B1/Samd6 signaling pathway related proteins, MMP-2, MMP-9 and TIMP-1 were detected by
Western blot. Changes of tumor necrosis factor - a (TNF - «) and interleukin - 6 (IL - 6) levels were detected by enzyme linked
immunosorbent assay (ELISA ). Results: Mice fed with high fat diet were significant obesity at the 20th week. Compared with those in
Low+NCPre group, the levels of total protein and albumin in serum were significantly decreased in High+NCPre group and High+Pre
group (P < 0.05) ; MMP-2 and MMP-9 protein expression in kidney were significantly decreased (P < 0.05) ;serum creatinine, TNF-a
and IL-6 were increased (P < 0.05) ; The TIMP-1 protein expression in kidney was significantly increased in High+NCPre group and
High+Pre group(P < 0.05). The expression of TGF-B1 protein(P < 0.05)was increased, levels of Samd6 and E-cadherin protein were
inhibited in kidney of High+NCPre group and High+Pre group (P < 0.05). Compared with those in High+NCPre group, total protein
and albumin in High+Pre group were significantly decreased (P < 0.05) ; inflammatory factor levels of TNF-a and 1L.-6, MMP-2 and
MMP-9 protein expression decreased ; serum creatinine, TGF-B1 and TIMP-1 proteins in kidney increased (P < 0.05) ; expression of

Samd6 and E-cadherin proteins in kidney decreased (P < 0.05). Conclusion : Periodontitis aggravates the renal injury of obese mice,
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which may promote renal fibrosis, inhibit the degradation of exiracellular matrix, and promote the process of epithelial -mesenchymal

transition by regulating TGF-B1/Samd6 signaling pathway .
[Key words | periodontitis ; obese mice ; EMT; TGF-B1/Samd6
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Table 1 Changes of serum total protein, albumin and creatinine in mice of each group (x +5,n=10)

ikl B (/1) H&EM (g/L) JULIEF (pmol/L.)
Low+NCPre 4 82.569 + 5.341 55.214 +3.780 8.254 + 1.258
Low+Pre 4 85.685 + 6.672 53.652 + 3.421 8.598 = 1.102
High+NCPre 4 64.153 £ 4.753™ 42.158 +2.963™ 11.287 + 1.453™
High+Pre 4 43.287 +5.857"" 30.427 +3.120™"* 19.587 + 0.895**

5 Low+NCPre 4141, P < 0.05; 5 Low+Pre 1AL ,*P < 0.05; 5 High+NCPre HAHLE, 2P < 0.05,

K2 RHENRIMDTEH TNF-of0 IL-6 7K FRIEL

Table 2 Comparison of serum TNF-« and IL-6 in mice of

each group (x £5,n=10)
215 TNF-a(pg/mL) IL-6(pg/mL)
Low+NCPre 21 8.295 + 1.236 7.633 £ 0.785
Low+Pre 24 6.356 + 0.894 9.851 + 1.267
High+NCPre 2 12.238 + 1.152* 16.389 + 2.656™
High+Pre 2H 8.864 + 1.518™ 12.587 + 1.369**

5 Low+NCPre 4140t , P < 0.05; 5 Low+Pre 41 #H L., *P < 0.05;
5 High+NCPre ZfH 11, “P < 0.05,

1 3¢ Low + Pre 21 i 2 P A (P 1< 0.05) . TIMP- 1
mRNA FIEE (W5 (P < 0.05) ; 55 High+NCPre
ZHAH EE , High+Pre 41 MMP-2 . MMP-9 mRNA fI % 4
BT (P 1< 0.05) , TIMP-1 mRNA FI7E [ 55 24
n(P¥<0.05,#2,%3),
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B 1 F I (P <0.05,83,%4),

A DS
< (4
& & P
&R 2 o
& & N Lo
\)0 \)0 QQ"O Q\\%

TIMP-1 - — S A 23 kD2
MMP-O W R e — 05 kD:
MMP-2 . S S a— ) | ),
carpr (D D S S .

B 5.
1 Low+NCPre 4
4] ' Low+Pre4] HHA
[ High+NCPre 2H
High+Pre 2

mRNA X5 7K
[ye] (98]

—_
1

=]
I

MMP-2

MMP-9 TIMP-1

A JE R AT RE RN BB 42 MMP 7K 5200 5 B 2 2 J 8%
HE /)N B 2H 2 Fh MMP mRNA 9520 . 5 Low+NCPre 1A 1L ,
P <0.05;5 Low+Pre AL ,*P < 0.05; 55 High+NCPre ZHAH [t , *P <
0.05,
B2 &H/INREHLHMMP mRNA fIE B RIEZH L
Figure 2 Comparison of MMPs mRNA and protein ex-

pression in mice kidney of each group
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Table 3 Quantitative analysis of MMPs protein expression in mice kidney of each group (3 +s,n=10)
il MMP-2 MMP-9 TIMP-1
Low+NCPre 4 0.785 £ 0.082 0.836 + 0.085 0.212 £ 0.025
Low+Pre 2 0.657 + 0.068 0.674 £ 0.069 0.365 + 0.038"
High+NCPre 4 0.531 £ 0.052" 0.483 £0.051™ 0.572 + 0.058™
High+Pre 21 0.312 £ 0.035™* 0.298 + 0.030™* 0.798 + 0.081"*

5 Low+NCPre ZHA Lt ,"P < 0.05; 55 Low+Pre 41 L1, *P < 0.05; 5 High+NCPre ZHAH Lt , “P < 0.05.
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Figure 3 Expression of proteins related to TGF - 31/

Samdé6 pathway in mice kidney of each group
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Table 4 Quantitative analysis of proteins related to TGF-31/Samdé pathway in mice kidney of each group

(x +5,n=10)
205 TGF-B1 Samd6 E-cadherin
Low+NCPre 24 0.356 +0.032 0.698 + 0.062 0.758 £ 0.083
Low+Pre 24 0.487 + 0.049" 0.574 = 0.049 0.623 = 0.065
High+NCPre 41 0.625 = 0.068™ 0.423 = 0.040™ 0.432 £0.051"
High+Pre 2 0.898 + 0.075"* 0.251 + 0.028™* 0.306 + 0.042°**

5 Low+NCPre LA LL,"P < 0.05; 55 Low+Pre 44 L., "P < 0.05; 5 High+NCPre 24 1., “P < 0.05,
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