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[Abstract] Objective To investigate the mechanism of circadian clock protein Bmall (Bmall) on renal injury with
chronic periodontitis, we established an experimental rat periodontitis model. Methods Twelve male Wistar rats were
randomly divided into control and periodontitis groups (n=6, each group). The first maxillary molars on both sides of

the upper jaw of rats with periodontitis were ligated by using orthodontic ligature wires, whereas the control group re-

ceived no intervention measures. After 8 weeks, clinical
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WEB®A] DA, BB, Mid, E-mail: mahn2]@mails jlu.cdu.cn index, and tooth mobility, were evaluated in both groups.
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periodontal parameters, including probing depth, bleeding
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struction were performed on the maxillary bones of the rats for the assessment of alveolar bone resorption. Histopatholo-
gical observations of periodontal and renal tissues were conducted using hematoxylin-eosin (HE) and periodic acid-
Schiff (PAS) staining. Renal function indicators, such as creatinine, albumin, and blood urea nitrogen levels, and oxida-
tive stress markers, including superoxide dismutase, glutathione, and malondialdehyde levels, were measured using bio-
chemical assay kits. MitoSOX red staining was used to detect reactive oxygen species (ROS) content in the kidneys. The
gene and protein expression levels of Bmall, nuclear factor erythroid 2-related factor 2 (Nrf2), and heme oxygenase-1
(HO-1) in rat renal tissues were assessed using real-time quantitative polymerase chain reaction (RT-qPCR) and immuno-
histochemical staining. Results Micro-CT and HE staining results showed significant bone resorption and attachment
loss in the maxillary first molar region of the periodontitis group. Histological examination through HE and PAS staining
revealed substantial histopathological damage to the renal tissues of the rats in the periodontitis group. The findings of
the assessment of renal function and oxidative stress markers indicated that the periodontitis group exhibited abnormal
levels of oxidative stress, whereas the renal function levels showed abnormalities without statistical significance. Mito-
SOX Red staining results showed that the content of ROS in the renal tissue of the periodontitis group was significantly
higher than that of the control group, and RT-qPCR and immunohistochemistry results showed that the expression levels
of Bmall, Nrf2, and HO-1 in the renal tissues of the rats in the periodontitis group showed a decreasing trend. Conclu-

sion Circadian clock protein Bmall plays an important role in the oxidative damage process involved in the renal of

rats with periodontitis.

[Key words]

T JR A S — R R T B2 W IR 5] R 1 SR
RIE, WR LR 2338 AR AP R R BIR
T 5 A A i o i A, R AT RE S| R 4 B PR R E
RN BFERBT, RS SRR . O A
DA S P B 9% (chronic kidney disease, CKD) 4§
RGNEGIRIATECER . AR, ROV A RN E
JUE 14 45 46 RN T R 7 A 8 5 i 18R R 9 B A 9 1Y
P, —IJHAPE N, CKD B A ™ E 1 A
PRI, 7S 5 U AR ™ H 1) CKD ) —TiBiF 5%
et PR, IURGE BT Y B B T F R et 2k K
B 35 TIE® Ao Fang S R 8L, A RIGYT
AR LAY 2 J8 98 9 i vl DA ek & Thiae, i —
SR A P 5 CKD Z AAF AR R R . X
BERF Y 0 5 JB % 5 CKD 2 [BIAE7E B 35 R Hk . K
M, H A 2R W 3 9 b 22 s =2 ] 5 3k iy B AR
HL

TERMGAN, B NELERRE O T ER 25 —
AR R IR Y, X R RS B
FRGF L 53 WA RN HE ik 55 AR B AR R ¥ A RAE .
W5 % ML AT BE T CKD B & R 1T R G o
eI, DN 518 B e Rk — %Ak . A Ysh i
1 Bmall J2& 5% 2l 4 55 3 1Y 23 - B 110 T 28 2 o
BRI 114> Bmall 19 H)HE AN FR 4% /0 i 4 2 A
¥, B2 5N . SE S 2 R AR
PR AR, PR AMSZES & BE, Bmall 381 855 A% A
F E2 #1 %K F 2 (nuclear factor erythroid 2-related

periodontitis; renal injury; circadian rhythm; oxidative stress; circadian clock protein Bmall

factor 2, Nrf2) /I ZLZ JN%A 1 (heme oxygenase-
1, HO-1) 155 4> FHRA S AL 30T 5 R iy 4 43
T 2 R R RS 45 A0 (T e X — B I H T
Az o DRI R 240 L ST 7 K S I R 4 R 4
AP EEEM. Hp Nef2/HO- 15540 FHA
SR A N e R PR R Gz I
Ab, AL FHAAE M B AT DL 006 Nrf2/HO-1 4
S EREE (s o FUE N b S = 17T T /N (T
A AT Bmall . Nrf2, HO-1 {04 2 518 P
FI RSB R, Wik, AR BE
PRI Bmall 78 7 Ji] 28 A5 0 LR 2 405 h VR
X T J 9 K BRME G B 4 s g Py A e 7

1 M#FTTIE

1.1 SEgeshy . FERHIRES

AL ARG MO S sh W8 FAR ) 22 51 2
AUt E (SY202306050) , Jf-78 5 MR~ S da 3 1)
WO TF R, WA 6 JE il SPF 200 1 12 H ik
Wistar K (I T RKAELEYHE ARG ARAFA),
TR SR A A6 4 B GB 14925 #E 17 .

MitoSOX red i ] (Thermo Fisher Science 2
A, L), BCAWM & #i#e il & (TaKa-
Ra/vFl, HZA), Bmall $i{&k (Abcam A H], 3
), Nr24ifk. HO-1 Hutk (s FELE /R A YR
FARAED, EHSPEFE dh ety



24 g, S AR BP AR Bmal 1 X S SF SR O B 45 03 1K) R v

+165

HARABRAT), Micro-CT &4t (SCANCO /A ],
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Tab 1 PCR primer sequences

B IA SR E) (57-37) B s

B-actin F: GGAGATTACTGCCCTGGCTCCTA
R: AAGGGCTCCAAGGTCCACAG

Bmall F: GCTTTGAGGTGACCAGCAAGTACA NM 031144.3
R: AAGGGCTCCAAGGTCCACAG

Nrf2 F: TTGGCAGAGACATTCCCATTTGTA NM_001399173.1
R: GAGCTATCGAGTGACTGAGCCTG

HO-1 F: GAGACGGCTTCAAGCTGGTGATG
R: GTTGAGCAGGAACGCAGTCTTGG

NM_024362.2

NM_012580.2

110 fRpedd bz gL
K B L 20 2 B ) SP s R) & Ul A R AT



*166°

RV 18 B2 52 9 7 West China Journal of Stomatology

2024-04 42(2)

e Lz g, 6 B T WL4E Bmall |
Nrf2 1 HO-1 & ik 1% B I 4A 4 id 5t o o At 5
Bmall . Nrf2 F HO-1 B4k 335 DX I i) -7 4010 2% i
{ (averaged optical density, AOD), Pk H i
H R IR K
111 GEih2#sobr

% H GraphPad Prism 9.0 X F3ET G814 W o
2 20 R B EOHE T e bp i 22k 360, 2 L Ik
ARIPE R k55, P<0.05 255 HA G2
M

2 &R

2.1 AR R R TR R A A

Xt HEZH R Bl A Jo i PR AR AR AL T 1E R 1L 5 1
TR E—EF XS L, IR LR AL,
SFUH BT R AR (2). AR (1
7)) s, XFHRALOF BRI ) w A R, Bk
@, AEWEREWE T s i R X
B, B EELL, B AARK, ERZALRY RS
Fisre, FlRB4. HEQ @ (K14 Wos:
Xt IR b R S se B, JOb A e Ok AN Al 3
K FRRA L RESAEZ PIBIR, W& KM

FRERH

H I B . Micoro-CT =4E B4R E/N:. T/
RUL A 5 — B I Xt B4 A B i) il
(F2), 7844 CEI-ABC Y H B K T % BR 4,
BMD. BV/TV FITb.Th/NFXJ R4, 5 HA%
THERE L (£3),

= 2 24AFRAIRKIER

Tab 2 Periodontal clinical indicators of two groups
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Fig 1 Intraoral photographs and HE staining of periodontal tissue of two groups
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Fig 2 Micro-CT 3D reconstruction of alveolar bone of two groups
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Fig 3 Histopathological staining results of kidney of two groups
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Tab 4 Results of renal function and oxidative stress

markers of two groups

EiEga ot B 4 F R 94
SOD 80.65+2.05 68.54+4.08*
GSH 59.37+1.44 38.65+4.38% %
MDA 1.54+0.02 3.55+0.21%**
HEH 29.55+1.38 33.71£3.10
JREA 6.40+1.35 7.20+0.97
WLET 34.54+4.45 41.54+2.16

W SXFMBAAIE, *P<0.05, ***P<0.001,
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Fig 4 MitoSOX red staining results and fluorescence intensity analysis of two groups
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Fig 5 RT-qPCR results of two groups
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Fig 6 Results and analysis of immunohistochemical staining of renal tissues in two groups
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