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Abstract

Objective: The aim is to assess the clinical effectiveness of a lozenge with Lactobacillus rhamnosus
and Lactobacillus reuteri in combination (probiotic lozenge) as an addition to basic periodontal
treatment for patients with chronic periodontitis. Methods: Fifty patients with chronic periodontitis
were randomly split into two groups in equal numbers: the experimental group (receiving basic
periodontal treatment plus probiotic lozenges) and the control group (receiving basic periodontal
treatment plus a placebo). A comparison was made of the periodontal parameters (including PD,
CAL, SBJ, and PLI) and the relative abundance of certain periodontal pathogens (such as Porphy-
romonas gingivalis, Tannerella forsythia, and Treponema denticola) in subgingival plaque at base-
line and 4 weeks post-treatment. Results: After treatment with probiotic lozenges, the experimental
group showed significant improvements in periodontal parameters including PD, CAL, SBI, and PLI
compared to the control group (P < 0.05). Additionally, the relative abundance of Porphyromonas
gingivalis, Tannerella forsythia, and Treponema denticola in subgingival plaque was significantly re-
duced (P < 0.01). Conclusion: The compound lozenges containing Lactobacillus rhamnosus and Lac-
tobacillus reuteri can enhance the efficacy of basic periodontal therapy and inhibit the growth of
pathogenic bacteria in subgingival plaque.
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SIS A REZH 3542 52 7 AR IR G DR I s R e 2 Jo) v 7 (B S i i v« R S1vE FIAR 170 1 %)
MO BAFR S H9eie 4R A & RZEMEFAT B (Lactobacillus rhamnosus, GG)F B R FLAT B (Lactoba-
cillus reuteri, DSM 17938) I E &3 AW & F (B H 1 x 10° CFU, SHEINZZ IR . Wb 4F4E R AR IR P IR
Ay, X HEALAE AN VRS RV e I 58 4 UL IRC A9 22 7008 (I8 Z2 PRI AR 4T 4R 3R . irfr 32k
TRHBESR D, RFFDEITE =20 70 8h GBS ), IRZG S 30 7080 N AR 28R, R+
4 J o i WA SRV VAL, AL I X B 52 AL RS DA 2E(52.3% vs. 48.7%) 5 BENLE T
BEERP=0.68), IFLEBMET R,

2.3. MEIEIR

SRE B EBRIZ TR FE (PPD) AN I R HY I 48 20 (BY) i [F] — 44 R = 2 2 AR YR T 30 AR 9T 5 #h AT A
o FUERMERE. JCHRAE. B, VFO0 48 A ERA RS LI 1, HR2AE KRB IS 25 %
TELE A WR BV tH VPR 35 5 W L 2 RV L 8 VPR 4 A BB yER 5. i diA 2 548
RETEH I, W 1 3 W R SO, JEN 2 45 AR S SR B R I, WD 3 4, s
SERRE . @ RV R R, WA 4 55 ERAEZIHIN S .

BT SR AE S50 45 RN SR AR S IR K AL, 90 23 85 LY J SR FH i EEC 6 28 W PR A6 (ELIS A sl L 75
HIL-18 F1 1L-6 ZKF, Kl ialf) &0 L5 g e S A R A FI(LI5, Sh3), k&4 Ui i kAT #AE, 6
4 B 3t (BioTek Synergy H1, 32 [E)i52HL 450 nm AW G REAE,  Fimid s A BH 28 TH A0 B2 40 i A 1
WEE, REEARL RS> R ZE, SR EERN, B 5N 5158 R A F 4T
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AWt A qPCR BT ER T T D25 1 =0 58 Ji 35006 T CA R P IR SR R L 4 3 TR R 14 5 2 0
JRAA) AR = REREAT RN o 4508 I = 5 ) S804 T e 5 T e B DRV A e AR b, 0 28 R b bk £
MipE, LA ragB FEEAEEAR(GIPIFH): F-AGGCAGCTTGCCATACTGCG,
R-ACTGTAGCCAACTACCGATGT, ;=¥ 197 bp), #&FE4H KR WIEHL bspA K
(F-GCGTATGTAACCTGCCCGCA, R-TGCTTCAGTGTCAGTTATACCTGT, 160 bp), A ¥5 % H2figfA s B
flad #:F(F-TACAGCTGCGGCGTAAACAG, R-CACCATGAATTCCGCATACC, 123 bp), i FHi F 40 56
16S rRNA 3£ [K(F-ACTCCTACGGGAGGCAGCAGT, R-ATTACCGCGGCTGCTGGC)i AT AR AL AL FE

81 F TE B R R AR AR, SRHGER R R BE, P8 A 40 B 2 M 20 DNA S8 BURSA S ORIRAED), dbat)k
25 DNA. 20 uL ) gPCR JNifK 2% 10 uL SYBR Green Mix. 0.5 uM HIIE &A1 514 PA K 2 uL 1
DNA #itR . HRFFEFA: JerE 95 CHIARME 3 /28, ZJaidtT 40 MER, BMEHREFEE 95C T 15
. SR HE BSR40 8 IR KR FECA BRI R S 62°C . ARFEIIRH 60°C. IR IBER 58°C. 16S
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FRRRZEREE <3 mm WIALEUT, RTTHTAIA YT 5 SEg 4 5o BRZH 22 e 3 4 ik % 3 (P > 0.05);
TBIT JEAE 0.5~3 mm {7 AL B RS IR FE G 1 DL S5 0 IR AR B A B3 2 5%(P > 0.05). FJER1Z
WREE >3 mm 675, JAIT S S22 PPD M (4.24 + 0.67) mm [£%(2.85 +0.78) mm, 2 FHL T EL4(P <
0.05) (W7 1)

SIS A REZ BI 22 gt B L, RIT R AL Bl Z R A Gt % 5 (P < 0.05).

FRRZIRER 0.5~3 mm MBI siH, 1BI7 AT ATA YT o Se e 405 0 [ 20 22 S 3 T gnit 22 e (P >
0.05). FRRIZIRE >3 mm {7574, HITERAZERA AR5 (P <0.05) (L% 1).

Table 1. Comparison of PD and BI levels in patients before and after treatment

1. BTG EE PD #1 Bl AKELLER (X £5)

PPD/mm
2053 B A BI
<3 mifiz >3 i

YRITHT 2.05+0.63 (n=3082)" 424 +0.67 (n=547)* 1.02 +0.384
S (n = 22)

BT E 1.87 £ 0.57 (n =23082) 2.85+0.78 (n = 547) 0.15+0.20

YRITHT 2.02 £ 0.60 (n =3598) 4.18 £0.65 (n = 385) 0.91 +0.32
Xt HE 2 (n = 25)

BT R 1.88+0.55 (n=3598) 3.02+0.70 (n = 385) 0.41+0.19

o <3mm s, I RTRNAIT R A S B R TG L, P>0.05. % >3 mm AL, VRITRTEE AR
Xt M4 22 S RS0 B U(P > 0.05), JRIT IR AL ZE R A S8 (P <0.05). *: 1BITRTHFFC4LAx 4 BT 2 578
GiitEE L, BT E P BL ZF A S (P < 0.05).

3.2. BIREBEHRAEKTF

25t 4 TG, ELISA Fillgs R R, SEI4LiiE IL-158 /K F(45.6 £ 8.9 pg/mL) i Z KT X 4
(62.4 +10.5 pg/Ml, P < 0.05), IL-6 /K- VIR EIALEH (LI : 28.3 +6.7 pg/mL vs. XFHEZ: 39.1+£7.2
pg/mL, P<0.05), FHIFMNE i A B AT 25 BRI A ) 8 A3 IR R 4B N 73R8, R AR HOBTE & Btk
R o

3.3. XWERTROEEFEFEEEZRTRE

Zead A IR YT A SR BG2H R Uk 3 RO T R REBOA T TR 2 FEIR(P < 0.01), TN AL AR
ST 3 FhEUR B F TR E 2R (P > 0.05). 1677 e, SLIGLH R T h 300 g = B2 Bons R ZH ] S5 AR
(P <0.05), Hrb o7 0k S R /D i e R (LA 2)
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Table 2. Abundance of three oral pathogenic bacteria

F2.3MORBREFE

x| ZF RN R T (ragB) 1 FEH [CER (bspA) Wi Y5 B AR IE 1 (flaA)
LI (RIT D) 521+0.87 476 +0.92 3.45+0.65
SEIGH(IBIT ) 2.03 +0.58" 2.15+0.61% 1.89 + 0.47"
XTREZE IR YT ) 5.14£0.79 4.81+0.88 3.52+0.71
RGBT E) 4.87+0.91 4.62+0.85 3.40 £0.68
Y GIRITATEERL, P<0.01: * SIS, P<0.05.
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ARG PPD (fg BB S 90F) <3 mm A7 &1, #RF E0R B LUK, Bbah, 3B SR A 7 7R AR T
JHCPRT R A8 i S AU EC b 75 B TR R A ISR A, AR S R S B BRI R AR RE T, BB b %
HIME A PR BE A . TEVRESIAEE R, RUEMIBRREU/IN . 90RE IS LR A HATLBR A 7 A A 28 15 1
N, WINaR AR AT ORI s R . R TSRO AL, nTREIEAS S AP AEE SR b Re R Rl
BIMBEER . EAKPFEL R, SEEEN.

XFF PPD (g BB B 980F) > 3 mm (A s 5, B TIRES I BUR AR AEE AR Z « LRI 5 4
TERR RAEREREY, HhAh, AR BRI ARE — R BRI, R alisR B O R BRI TT AR 22 B
Wi o B B AR VAT . A B R S A A EOR AN B . PR, U S R BRI R T
FRIERN T, AP RS AN SR T fE R AR YT T AR I R Bk

I A IRAAF I R A& F A R ia 7 LT gl oF B 2 atibyy, T geripLa
ST BRI TT TEXT A B B AR LI B B PR O A A R uier ek, R AR AR B e i S R
PEFFRAE T A RIS o @D X PP RO, f A2 A A 6% LI LSRR B BUR B B g 2 . 28
JA SRR, e ARG . M2 HE . AN R E OIS, AR, TR EME N E
BRRENR TR, ECGE bR SR BE DR AR S e Oy A MR (6], BRZEWEILT B AT e SR 2 A
BUEIHRE], 5 P R 350 B R IR AR S B s 5 40 WAL B IR A B0 B AR WIS T i, BLAE S 375 I
RTINSO R TT 564, 3EE IS5 7 E800 B T R DR CF R R T E R ST . DR IRFLM
WEA RIFIFHYE7] (8], e WbAEEAPIHYIR “PHEER” , ISR AEK0], 7 EE
IL-18+ 1L-6 /K P8 ETF, SECF LR 10]. F 5 IR BETE IL-18 m/K-PR &4 i 2
R AT AE AN A I AT B IR R B2 [11], IX 3R B D B IRFLAT B8 BA R 24 ) ZHL 231 G2 98 R FBE e B 1 e
JTo XM BEAHELIE], PUo AL 56 5 (18N AF DA R

ARHEFLEE R Teughels [12]554R3E 1) 27 IRFLAF B FEAIS PPD 25 RAH TR, HICE BMRRCRELF, X8
VR N2 PP 55 I BUR R RS 2 . BT AT SR B R a5 A B R E X 0 Tk, HEAE
BN AR PR AR U E A, KIARCR Rk — PR v

BE A BPF U BR 20 AT 1 0T DA/ J 1 9 i b 54, 1T 5 LT B D) L ) TNF-a 23 WA IR
73, Wi thEIR AR “M - s o A B RAEIRAS . RSN FUAT B AN QLT 1 B e G R A
TRYT AT O T T RIGPRIE AR R D s R, R AE AR ER T FB. HAT, KT REREIALAT
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