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Oral malodor-reducing effects by oral feeding of Weissella cibaria CMU in Beagle dogs

Kyung-Hyo Do', Ho-Eun Park', Mi-Sun Kang?, Jong-Tae Kim?, Ji-Eun Yeu?, Wan-Kyu Lee"*

!College of Veterinary Medicine, Chungbuk National University, Cheongju 28644, Korea
’Research Institute, Oradentics Inc., Seoul 04781, Korea

(Received: March 21, 2018; Revised: April 29, 2018; Accepted: May 2, 2018)

Abstract: This study assessed the effects of Weissella cibaria (W. cibaria) CMU on oral health in male and female
beagles (n = 18) by measuring oral malodor and periodontal disease-related parameters (calculus, plaque, and gingivitis
indices). Oral malodor and indicators of periodontal disease were assessed in five treatment groups: negative control
(scaling and 0.24 mg of maltodextrin, n = 3), positive control (0.24 mg of maltodextrin, n=3), and W. cibaria CMU

groups (each n= 4) at low (CMU-L, 2 x 107 colony forming unit [CFU]), medium (CMU-M, 2 x

10® CFU), and high

(CMU-H, 2 x 10° CFU) concentrations. After feeding with W cibaria CMU for 6 weeks, total volatile sulfur compound
concentrations in the CMU-L (2.0 £ 1.04 ng/10 mL), CMU-M (2.4 £ 1.05 ng/10 mL), and CMU-H (2.6 £ 1.33 ng/10 mL)
groups were significantly lower than in the positive control group (3.2 £ 1.65 ng/10 mL). Also, CMU-L (1.4 +0.83 ng/
10 mL) and CMU-H (1.9 £ 1.14 ng/10 mL) groups had methyl mercaptan levels lower than that in the positive control
group (2.4 + 1.21 ng/10 mL) at week 2. The plaque index was significantly lower in the CMU-H group (4.5 +0.28)
than in the positive control group (5.9 £ 1.08) at week 6. W. cibaria CMU could be useful as a novel oral hygiene
probiotics for reducing volatile sulfur compounds production and inhibiting plaque growth in companion animals.
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Fig. 1. The organoleptic scores in beagle dogs after consumption of a Weissella cibaria CMU. Data represents the mean + SD.
Different superscript letters (a, b, and c) indicate the statistical differences determined by ANOVA (p < 0.05). Negative control (NC)
group’s teeth were scaled before experiment. NC and positive control (PC) groups were fed maltodextrin 2.4 x 10~ g, daily. CMU-
L group were fed W. cibaria CMU 2.0 x 107 CFU, daily. CMU-M group were fed W. cibaria CMU 2.0 x 10* CFU, daily. CMU-
H group were fed W. cibaria CMU 2.0 x 10° CFU, daily. CFU, colony-forming unit.
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Table 1. Concentrations of total volatile sulfur compounds in beagle dogs after consumption of Weissella cibaria CMU

Grou
P 0 2 4 6
NC 0.2+0.16° 1.1 +0.58 1.6 +£0.92° 1.8 +1.02°
PC 22+0.72° 3.2+ 1.65° 4.1+1.78° 4.0+229°
CMU-L 2.1+£1.30° 2.0+ 1.04° 2.7 +0.80° 1.6 +1.03°
CMU-M 22+ 1.36° 2.4+ 1.05% 22+ 1.20° 2.5+1.29°
CMU-H 22+1.72° 2.6+ 1.33¢ 2.3+ 1.31° 2.0+ 1.30*

The values are expressed as mean + SD in ng/10 mL. Different superscript letters indicate the statistical differences determined by ANOVA

(p <0.05). NC, negative control; PC, positive control.

Table 2. Concentrations of hydrogen sulfide (H,S) in beagle dogs after consumption of Weissella cibaria CMU

Group 0 2 4 6
NC 0.0 +0.00° 0.0 £ 0.00° 0.0 +0.08° 0.0 £0.13*
PC 0.0 £0.07* 0.0 +0.05° 0.0 + 0.04° 0.0+0.11°
CMU-L 0.1 +£0.14* 0.0 +0.02° 0.0 +0.04° 0.0 £ 0.09*
CMU-M 0.0 +0.01° 0.0 +0.04° 0.0 +0.04° 0.0 £0.10°
CMU-H 0.1+£0.12* 0.0 +0.05° 0.0 £0.07* 0.0 £0.01°

The values are expressed as mean £ SD in ng/10 mL. Different superscript letters indicate the statistical differences determined by ANOVA

(p <0.05).

Table 3. Concentrations of methyl mercaptan (CH;SH) in beagle dogs after consumption of Weissella cibaria CMU

Group 0 2 4 6
NC 0.1+0.13° 0.4 £ 0.40° 0.4 +0.43° 0.6+ 0.51°
PC 1.5+ 0.84° 24+ 121° 3.1+ 1.64° 2.6+ 1.82°
CMU-L 144128 1.4+0.83 1.840.79° 0.8 +0.69%
CMU-M 1.8+ 1.04° 1.9+ 1.05° 1.5+ 0.96° 1.5+ 1.24°
CMU-H 1.6+ 1.26° 1.9+ 1.14¢ 1.5+ 1.04° 1.1+ 0.89

The values are expressed as mean + SD in ng/10 mL. Different superscript letters indicate the statistical differences determined by ANOVA

(p <0.05).

Table 4. Concentrations of dimethyl sulfide [(CH;),S] in beagle dogs after consumption of Weissella cibaria CMU

Grou
P 0 2 4 6
NC 0.1+0.15° 0.7 £ 0.50® 1.1+0.75° 1.1 £0.83®
PC 0.6 £0.42° 0.8 £0.88" 1.0 +0.87* 1.3£1.05°
CMU-L 0.6 +0.49° 0.6 +0.52* 0.9+0.61* 0.7+ 0.81°
CMU-M 0.4 +0.53" 0.5+0.55° 0.7 +0.57° 1.0+ 1.12®
CMU-H 0.5+0.55" 0.6 +0.58% 0.7+0.72" 0.8 +0.83"
The values are expressed as mean + SD in ng/10 mL. Different superscript letters indicate the statistical differences determined by ANOVA
(»<0.05).
(2.6 £ 1.82ng/10 mL)ell H]3] CMU Fodst E5FollA 214 CMU Fofrolli= A3 4570 CMU-M==2F CMU-H=*°]l

o2 ZAAEigon, W tiRe A% 27] "R A7k
AE4= methyl mercaptan F=7} 53] F718F9o,

st7] AlAbsksled, 49 6FAol

= BE oA 2
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Table 5. Calculus index in beagle dogs after consumption of Weissella cibaria CMU

91

Week
Group
0 2 4 6
NC 0.0 £0.00° 2.1+£0.93° 2.7+£0.73° 3.0+ 1.42°
PC 3.9+ 1.49° 4.8+2.59° 6.4 £ 1.46° 7.1+ 2.66°
CMU-L 4.6 +3.20° 4.9 £3.04° 53+1.38 5.7+2.59®
CMU-M 3.9+1.88° 47+1.61° 5.0£091° 5.7+ 1.75%
CMU-H 3.0+ 1.25% 3.8+ 1.58* 49+0.57° 52+1.03*

The values are expressed as mean + SD. Different superscript letters indicate the statistical differences determined by ANOVA (p <0.05).

Table 6. Plaque index in beagle dogs after consumption of Weissella cibaria CMU

Week
Group
0 2 4 6
NC 1.9+ 1.26° 2.7+£0.18 3.0+£0.73° 3.8+ 1.08"
PC 4.4+ 0.46° 4.7+0.63" 48+0.57 5.9+ 1.08°
CMU-L 3.6 £ 0.60® 3.2+0.77* 3.9+0.75° 5.3+0.78"
CMU-M 3.5+0.12* 3.2+0.25% 3.9+0.20° 5.240.83%
CMU-H 4340.52% 3.3+0.30% 4.1£0.19° 4.5+0.28®

The values are expressed as mean + SD. Different superscript letters indicate the statistical differences determined by ANOVA (p <0.05).

Table 7. Gingivitis index in beagle dogs after consumption of Weissella cibaria CMU

Week
Group
0 2 4 6
NC 0.1 £0.08 0.3+0.19° 0.2+0.01° 0.5+0.15°
PC 0.6+0.21° 0.9+0.36° 0.7+0.11° 0.5+ 0.05°
CMU-L 0.8 +£0.37° 0.5+ 0.35® 0.6 £0.18® 0.4 +0.13°
CMU-M 0.6 £0.19° 0.5+ 0.24%® 0.5+0.13%® 0.6+ 0.14
CMU-H 0.7 £0.12° 0.7+ 0.27* 0.3 £0.03° 0.4 £ 0.06"

The values are expressed as mean + SD. Different superscript letters indicate the statistical differences determined by ANOVA (p <0.05).
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A =¥, 27 XE7F 8%
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S FRIs 4= QAT Table 6).
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