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[Abstract] Objective This study aimed to investigate the therapeutic potential of clinically isolated Lactobacillus
plantarum SLH in experimental periodontitis. Methods A strain of Lactobacillus plantarum SLH, isolated and purified
from fecal samples of healthy infants, served as the experimental subject. Following Gram staining for morphological ob-
servation, its growth curve and acid production curve were plotted. The antibacterial activity of the bacterial cells and the
cell-free fermentation supernatant against Fusobacterium nucleatum and Porphyromonas gingivalis was assessed using
Oxford cup agar diffusion assay. The inhibitory effect of this strain on periodontal biofilm formation was evaluated via
crystal violet staining assay. Furthermore, the strain’s tolerance to lysozyme and its in vitro anti-inflammatory capacity
were determined. Subsequently, an experimental periodontitis model was established in rats by using ligature-induced
method with 4-0 silk sutures. Twenty-four rats were randomly allocated into three groups (n=8 per group): a healthy con-
trol group, a periodontitis group, and an Lactobacillus plantarum SLH treatment group. A suspension of Lactobacillus
plantarum SLH was prepared in phosphate buffered saline (PBS) containing 2% sodium carboxymethyl cellulose (CMC)
as a vehicle. This suspension was administered locally into the periodontal pockets at the ligation sites in the treatment
group. The healthy control and periodontitis groups received local injections of an equal volume of the vehicle (2% CMC
in PBS) only. This treatment regimen continued for 7 consecutive weeks. Upon completion of the administration period,
clinical periodontal parameters, including the gingival sulcus bleeding index and probing pocket depth, were measured for
all rats, followed by histopathological evaluation of the periodontal tissues. Results A probiotic strain was successfully
isolated and purified. Following identification by 16S rDNA sequencing, it was designated as Lactobacillus plantarum
SLH. Antibacterial and biofilm formation assays demonstrated that the cell-free fermentation supernatant of this strain ex-
hibited significant inhibitory activity against the periodontal pathogens Porphyromonas gingivalis and Fusobacterium nu-
cleatum (P<0.05). Lysozyme tolerance test indicated that Lactobacillus plantarum SLH could withstand a relatively high
concentration (3 mg/mL) of lysozyme. Furthermore, Lactobacillus plantarum SLH significantly reduced the expression
levels of the inflammatory cytokines interleukin (IL)-1p, tumor necrosis factor (TNF)-a, and IL-6 in an inflammatory cell
model (P<0.000 1). In the animal experiment, compared with the control group, the periodontitis group showed signifi-
cant increases in the gingival sulcus bleeding index and probing pocket depth (P<0.000 1). Administration of Lactobacil-
lus plantarum SLH resulted in a significant reduction in sulcus bleeding index (SBI) and probing depth (PD) compared
with the treatment of periodontitis groups (P<0.000 1). The body weight of the periodontitis group decreased compared
with that of the controls (P<0.05), and the Lactobacillus plantarum SLH treatment group showed a significant increase in
body weight compared with the periodontitis group (P<0.000 1). Micro-computed tomography analysis revealed pro-
nounced alveolar bone resorption in the periodontitis group. This bone loss was significantly attenuated in the Lactobacil-
lus plantarum SLH treatment group compared with the periodontitis group (P<0.001). Histopathological examination us-
ing hematoxylin and eosin staining showed a marked alleviation of inflammatory cell infiltration and tissue damage in the
periodontal tissues of rats treated with Lactobacillus plantarum SLH. Conclusion Lactobacillus plantarum SLH exerts
significant ameliorative effects on experimental periodontitis and holds potential as an adjunctive therapy for periodontal
disease.

[Key words] periodontitis; Lactobacillus plantarum; Porphyromonas gingivalis; Fusobacterium nucleatum; animal

model; inflammatory response
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KRR . aiA0 S B R R T MRS 7 B R
£ 37 °CH557 24 h, AR E20% Hm R fE 2
AT TP -80 °CAF T R4 .

AL R JE WA A, 4N 74 5L DNA 2 UL
F &P HUDNA, $EHUS Y1 JE F 1% 0305 A e e
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KR R 2R i v, FH X BE 4 DA ) AR R
2 & OB A FLATF I V. FRIE R4S
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Tab 1 Primer sequence

FE K] 5¥F5) (5°—37)

B-acti : AGGTCGGTGTGAACGGATTTG
-actin
: TGTAGACCATGTAGTTGAGGTCA
: AGTCCGGAGAGGAGACTTC

: AGTCCGGAGAGGAGACTTC

IL-6

. . ACAAAATACCTGTGGCCTTGGG
i . TTGTTTCCCAGGAAGACAGGCT
. AGAAAGCATGATCCGCGACGT

: AGAAAGCATGATCCGCGACGT

~ m ® m =™ ™M™ =™ ™

TNF-a

1.9 AEER FRUSEB0ME 2 J) AR A 5 43 2+ 93

P MEFE LB 206 24 HUrE SD K BUBEHL 2>
RIEH XTI . A JE A R FLAT R -SLH 41,
FASH, W PEMRTE1E. #%881.2 mL/100 g8
Fis 1 2 2.5% Bl il TR K B . R A BHEE & 4
N A0S B 2 T e v R SR, T R R T
4-0 22285540, B AL REZ AR, FK
22 2R [ EAEAT I AR B S SRR, R 2 A
AL IRV o AR 1 A LA A -
SLH 41 /] PBS Fitl # 2% & H JL 4T 4E % (carboxyme-
thyl cellulose, CMC) ¥ A 4 ) #L #F i -SLH
14 B A2 U R0 i it ) T KBRS s 0 2 TR A4S N
(1x10* CFU/mL, 0.2 mL/d), HH%256d, 7EIE
BN HEA RN 2 T A A KRRt RS i 2 JR 48 N 433
TSR 255 2% CMC (19 PBS, 1E4:7 R4h2h ., 5
PR, BERRABRME6E . BSFa AR
b, DA IR

TR 48 ORI I Y S 2.5% BT TR K B
(12 mL/100 g), SHSCHR[211/0 51k, H A R
B R BRUA I AU R R S i e IE R
ot v o JE A s R VA IS AR Sk W E B, BULF
PUE VL % T RIRIZTRE (probing depth, PD).
I FH 28 TR 4G 2 LR YA S I F6 % (sulcus blee-
ding index, SBI), 4l Mazza i 5% SBI, 114>
PRUEANTR . AR 05 AR AN, Hiek
WISk 1, 2R R AR 2; B2 1 iR
Gy RMN 3t B ERYE R 45 B S I s
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i 5o BEG 53 B A1 S5 A A TR S
Wr JZ 1 4 (micro-computed tomography, Micro-
CT) 437, JFRAEAM b RS — 8 28 i 4 i 4
41, T A AALURHE2E AL
110 GEit2#43

% F GraphPad Prism 10 4t 1124 8k 4 % £ 9 17k
ATARIE, T o Uk 28 IE PR A 56 Al DA TE 25 4341 FH
IR 22 RN, 07 2555 VAR B0y 25 55 R
IR ZE 7 22400, W LR A SNK (Student-

Newman-Keuls) ¥i%, FASLEE/ D3 THE .

2 #R

2.1 HEYIFUFT B -SLH fIE S 2R g

WE 1A Frs . AP FLAF R -SLH W% B &8
FLAf, B, EHZ3~4mm, PR, REDE
HHEE, NGRS, ORI R
L, NEEHME (G FFE (K1B).

A: WHIEEA; B: G
B 1 REIFAT B -SLH A B ST A5 B i 22 e (e

x 1000,

Fig 1 Lactobacillus plantarum SLH colony morphology and Gram stain

2.2 16S tDNA K E4
U2 BT« 43 B T iR AE 2R AL AR A T B 2 ST
3, PEARARXS T I LT B A R S A

100

SR (0Q410491) k3 R NI,
WK 32 TR B i 44 AR W) FLAT 1 -SLH. (Lactoba-
cillus plantarum SLH) .

AB104855.1 Lactobacillus plantarum
lrl:‘lJé’ 78739.1 Lactobacillus paraplantarum

87

00Q410491.1 Lactiplantibacillus plantarum L

~ @ Lactiplantibacillus plantarum SLH

AJ575744.1 Lactobacillus suebicus

100

100 AB218797.1 Lactobacillus vaccinostercus
100 ' 4J315640.1 Lactobacillus durianis
AB005893.1 Lactobacillus collinoides

&I: AF090328.1 Lactobacillus brevis
AJ632219.1 Lactobacillus hammesii

[ AJ632157.1 Lactobacillus zymae
100 & 4J632158.1 Lactobacillus acidifarinae

0.01

MG547317.1 Enterococcus faecium

SR (0 R PR T S AR S 7 S O R FLAT R -SLH BB o
F 2 FYFLFFE-SLH 16S iDNA REEE TR

Fig 2 Phylogenetic tree of Lactobacillus plantarum SLH 16S rDNA

2.3 MYIFLATH-SLH A4 K fh 2k 1 e h 2k

FE ) FLAF P -SLH A9 A= K il 28 1 1 3A T
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12 Wb FARKXHON, AR MLRE -7, 12h)5
A TRREM, ODfHETRE, FrLAE I Scm ks

BiIR 12 h)m bR T 29 . R FLAT I -SLH (1
FEIRHIZEUNTE 3B /R, B ARAE 0~4 h )7 R 1 4
A, pHAE TR/, B TR PR I AR E A A RO
BOW, JFaR WK RRTEYI B, pH (2 R R
i AR A KA T RUERR , pHAE LB THRUE .
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Fig 8 Establishment of the rat periodontitis model and measurement of periodontal clinical parameters
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