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01. Introduction
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capsules are swallowed to
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Alleviation of halitosis by use of probiotics and their protective New Micabe and New Infect 2021; 42: 100887
mechanisms in the oral cavity
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FIG. 2. Possible mechanisms of probioticsin prevention of halitosis.
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Antimicrobial Effects of Propolis against Oral Microorganisms
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KOREAN J FOOD SCI. TECHNOL. Vol 43, No. 3, pp. 370375 (2013)

hitp://dx.doi.org/10.9721/KIFST.2013.453.370

Antimicrobial Effects of Propolis against Oral Microorganisms

Table 1. Antimicrobial activity of propolis on various oral

microorganisms

ZZEa|A0 FZTF T CiEt iy

SRS EES
qlajlata Algodeyata}

Sang-A Kim and Hyun-Jung Chung*

Department of Food and Nutrition, Inha University

Propolis concentration (mg/pL)

Microorganisms

222 L1 056 028

0.14

S nmutans KCTC 3065 ++ + + +
S. sobrinus KCTC 5134 +HH o
S sobrinus KCTC 3308 +H+ +
P, gingivalis KCTC 5352 + + + +

- no inhibition; + little inhibition; ++ moderate inhibition; +++ good

inhibition

Fig. 1. Zone of inhibition of propolis against Streprococcus
sobrinus KCTC 3308,

In vitro
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KOREAN J FOOD SCI. TECHNOL. Vol 43, Ne. 3, pp. 370-375 (2013)
http://dx.doi.org/10.9721/KJFST.2013.45.3.370

In vitro

5 6
(A) (B)
5

4 / 5

l ]
_ 4
E 3
= v %
o 3
| ‘\

1

1

0 0

0 1 2 3 4 1 2 3 4 6

6 5

() (D)

5 4 : + + 1
g 3 i ;
&l 4
3, i 2

| 1

0 0 n

0 1 2 3 1 1 2 3 1 6

Time (h) Time (h)

Fig. 2. Inhibition of oral microorganisms in TSB in the presence of propolis at 37°C. (4) no propolis; (M) propalis 0.22 mg/uL; (A)
propolis 0.06 mg/uL; (X) propolis 0.01 mg/uL. (A) Streptococcus sebrinus KCTC 3308, (B) Streptococeus mutans KCTC 3063, (C)
Streptococcus sobrinus KCTC 5134, (D) Porphyromonas gingivalis KCTC 5352.

H 28| AZ7IsMEAT S stadd
Archives of Oral Biology 90 (2018) 27-32
Inhibition of methionine gamma lyase deaminase and the growth of In vitro
Porphyromonas gingivalis: A therapeutic target for halitosis/periodontitis

A

9 Methionine gamma lyase- o

S\ Deaminase (Mgld)
HO CHy ———— HO CH,
NH2 [¢]
methionine a-ketobutyrate
+ NH3¢+ CH;SHT
methylthiol

B

. Air Oxidation

ACHSH) CH,S-SCH,

Dimethyldisulfide

CHySH + CHyOH — > CH3S——CHj
Air Osidation  pjmethylsulfide

Methylthiol Oxidase 0
0, +H0 +HyC-SH ——————» H,0,+H,54+ p.c” f

formaldehyde

D

VSC’s

Methylthiol (Direct Mgld enzyme product)
Dimethyldisulfide (Air Oxidation/Non Enzymatic Product)
Dimethylsulfide (Air Oxidation/Non enzymatic Product)
Hydrogen Sulfide (H2S) (Methylthiol Oxidase product)
Non VSC’s

Ammonia (NHy") (Direct Mgld enzymatic product)
Hydrogen Peroxide (H202) (Methylthiol Oxidase Product)
Formaldyhyde (HCH=0) (Methylthiol Oxidase Product)

Fig. 1. A Methionine gammalyasedeaminase (Mgld)-pyridoxal
phosphate (PLP) catalyzed reaction, (Formation of methytthiol and
ammonia). B. Non—enzymatic formation of Volatile Sulfur Compounds
(VSQ). C. Conversion of methytthiolinto reactive compoundshby
methyithiol oxidase. D. If Mgld lyase activity is inhibited what
enzymaticand nonenzymatic products of methionine degradation can
be prevented?.

KOREAN J. FOOD SCI. TECHNOL. Vol 43, No. 3, pp. 370-375 (2013)
http://dx.doi.org/10.9721/KJFST.2013.45.3.370

=

Fig. 3. Transmission electron photomicrograph of untreated (a)
and propolis treated (b) Porphyromeonas gingivalis KCTC 5352,

Fig. 4. Transmission electron photomicrograph of untreated (a)
and propolis treated (b) Streptococcus mutans KCTC 3065.
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Figure 2. Effects of increasing concentrations of EGCg on the CH,SH
production by P. gingivalis W83. (A] In vitro CH,SH production in the
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The differential expression of mgl mRNA by Porphyromonas

gingivalis affects the production of methyl mercaptan
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Video Article

Therapeutic Effectiveness of a Dietary Supplement for Management of

Halitosis in Dogs

In vivo

Dogs and Food Selection

Randomly divide 32 dogs of different breeds (7.01 +
0.20 year [mean t standard error of mean (SEM)];
34.05 £ 1.47 Kg [mean + SEM]; 12

males and 20 females) suffering from chronic halitosis
into 2 groups, providing them with either the dietary
supplement or the placebo over a

Dietary supplement differed from the placebo for the
presence of active substances contained in special
heart-shaped cold pressed tablets (European patent n.
EP 2526781) included in the complete food in a
percentage of 6-7%, and for

the protein source, fish meal instead chicken meal.
Tablets contained propolis (0.0161%), Salvia officinalis
(0.0087%), egg albumen (lysozyme

0.0078%), dehydrated orange extract (bioflavonoids

. . : N ) )
oeriod of 30 days. 0.0077%), Thymus vulgaris (0.0127%), Ribes nigrum
(0.0040%).
A H,S B CH,SH c (CHy),S
= 08 M contol = 08 W control T o B control
é treated é treated E 06 treated
[} F 3
2 Q
< 5 g
E £ E
] i g
z ] 2
: : :
GG
@ S"i b»pi 55‘ & b”’ ' &
SEE SoLE
&

H23] A4Z7]

0II'
IHH
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Table 1. Concentrations of total volatile sulfur compounds in beagle dogs after consumption of Weissella cibaria CMU

|x:|uz- |n Vlvo

Week
Grou
" 0 2 4
NC 022016 11£058* 1.6+0.92¢
PC 222072 322165 41178
CMU-L 2121300 20104 +0.80° 16+ 1.03
CMU-M 22136 24=1.05¢ +1.20° 25+1.2%
CMU-H 22£172 26133 +1.31¢ 20+1.30%

The values are expressed as mean = SD in ng/l0 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

Week

Groy
" 0 2 4

: a0 5Y

NC 0.0 +0.00° 0.0 = 0.00° 0.0=008
PC 0.0 =007 0.0=005* 0.0=004
004
CMU-M 0.0 =001 0.0 0.04* 0.0+004"
CMU-H 0.1=0.12 0.0+ 0.05* 0.0=007*

CMU-L 0.1 =014 0.0+002* 0.

weor FFYES FH7| Astof

002009

0.0£001°

“The values are expressed as mean = SD in ng/l 0mL. Different superscript letiers 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

sulfide & 24 W &

Week S Tl=
U 1 i ,, 2t ng/10mL H9I2 SHBIGITH VSCO| ZHHS HiZo
Ne 01013 042 040" 062051 o o o|AS = > = E3
;‘( 15+ 0.8 2421210 III:IXI“ OI = 3~ 57:7} — ErE o‘=' == ?:,"N'—,—O‘i 30x %Ol—r s %0
CMU-L 4= 128" 142083 08069 _ -
CMU-M 18+ 1.04° 19+105 096° 155124 )\‘ID" &8 Q —),\— 9}\7‘” OI’ |’ —?— leelg_l ﬂé ?_:‘Xlgl' ‘| 14
CMU-H 16+ 126" 19+ 114 15104 112089 _ o
E"ﬁ \\)ﬂ\;lﬁg are expressed as mean + SD in ng/10 mL. Different superscript letters indicate the satistical differences determined by ANOVA -_rlxl )\}0|01| TmL Syr|n e% )E, |5|'031 '—I'Do} LH —‘8—7 |% XHQEl‘
% 3 o= 5
Table 4. Congentrations of dimethyl sullide [(CH;),S| i beagle dogs atter consumption of Weissella cibaria (MU Sa Et . XH xt:ll o|_|' :IJ' 70}‘ LH S 7| - I‘” ES 9—] AI’ o X| A| EH ES
Week = - =
o - - - . OralChroma? =710l 451, 11 & ZFE ZuE 7|
G 0.1=0.15 112083 =
rC 06042 132108 E5tA0.
CMU-L 06 049" 072081
CMU-M 04053 0= 112*
CMU-H 05=055" 082083
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Fig. 1. The organoleptic scares in beagle dogs afler 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).
group’s teeth were scaled before experiment. NC and positive control (PC) groups were fed maltodextrin 2.4

Negative control (NC)
I[V" , daily. CMU-

L group were fed W. cibaria CMU 2.0 = 10" CFU, daily. CMU-M group were fed W cibaria CMU 2.0 = 10* C FU, daily. CMU-

H group were fed W, cibaria CMU 2.0 x 10* CFU, daily. CFU, colony-forming unit
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Effect of IgY on Periodontitis and Halitosis Induced by Fusobacterium

nucleatum

In vivo

Fang Wang", Wu Qiao™, Bin Bao’, Shujun Wang’, Joe Mac Regenstein’, Yilei Shi®, Wenhui Wu**, and Ming Ma™*

Establishment of Periodontitis Rat Model

Specific-pathogen-free female Sprague Dawley (SD) rats (1 = 10,
weight 150g+10g) were purchased form SLA Laboratory
Animal Co., Ltd (China). Rats were fed in individual cages and
afforded sterile food and water under specific-pathogen-free
condition. Rats are used for experiments when they are 9-10
weeks old and they are handled according to guidelines set by the
Ethics Committee of Shanghai Ocean University (China). For

establishment of a halitosis with periodontitis rat model,
maxillary bilateral second molar of the rats were ligatured with a
sterile 5-0 silk (Sangon Biotech Co., Ltd., China). Then 100 pl live
F. nucleatum (1078 CFU/ml) mixed in PBS was smeared into each

rat's oral cavity three times a week and lasting four weeks to

induce periodontal infection. After successful modeling, the

diseased rats were divided into three groups (1 = 3) randomly and
given different treatments. In the expenmental groups, 200 ul of
different concentrations of IgY solutions were smeared one times
into the oral cavity every day for 30 days. The same volume of
0.9% NaCl solution served as a negative control.

Organoleptic Measurements

Two experienced odor judges assessed malodor levels, js

previously reported [21]. Judging scores were recorded on a range
of 0 to 5, as follows: score 0, no distinct odor; score 1, almost no
noticeable malodor; score 2, minor, but clearly notable malodor;
score 3, mild malodor; score 4, strong malodor; score 5, extremely
intensive malodor. The saliva was obtained by sterile cotton
swabs wiping for 30 sec in the oral cavity of the rats from each
treatment. The swabs were placed immediately into a 10-ml
headspace vial with a screw top lid (CNW, Anple, China). Judges
immediately sniffed the malodor emanating from each test tube to
assess malodor levels.

I Measurement of Malodor Compounds from Rat Saliva I

The new collection of saliva samples were placed into vials and
placed in a water bath adjusted to 45°C. Three replicates per each
sample were prepared and analyzed. After 30 min, headspa:e
VOCs were volatilized and adsorbed on a SPME fiber (65 um,
PDMS/DVB; Anpel, China). SPME fiber was desorbed at 250°C
for 5 min in the injector port of a GC connected with a mass
detector with a scan range from 40 to 400. The initial column
temperature was set at 50°C, then ascended at 10°C/min to 150°C

24
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Probiotics as an Adjunct Therapy for the Treatment of Halitosis, Dental
Caries and Periodontitis
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Table2 Effects of probiotics on oral infections diseases

Onal diseases  Probiotic strain Patients Vehicle Results Reference

Halitosis L. reuteri V:25 healthy adults

-DSM 17938 Mean age: 22 years
CCPTA 5280
alivarius WB21

Chewing gum| Probiotic chewing gum had beneficial effecton oral ~ [53]
malodour in organoleptic score but not on levels
of volatile sulfir compounds

V: 23 healthy adults Tablets Probiotic tablets help to control oral malodourand ~ [54]

malodour-related factors.

L. salivarius Capsules Probiotic capsule consumption significantly reduced  [55]
L. reuteri Age: 25-59 years plaque, modified gingival and bleeding indices at
3 months.
Dental caries L. reuteri V: 36 healthy youth Tablets Probiotic tablets showed a beneficial tendency on [56]

Age: 12-17 years carly, non-cavitated caries lesions in adolescents.

V: 113 children
Age: From birth up
to | year of age
V: 261 children Milk
Age: 2-3 years

Ol drops Daily probiotic consumption was associated with [57]
reduced caries prevalence and gingivitis score in
the primary dentition at 9 years of age.

The intake of milk supplemented with probiotics [58]
decreased the prevalence of caries and the
development of cavitated lesions.

rhamnosus SP1

Periodontitis L. rhamnosus SP1 V: 28 adults Sachet Oral administration of probiotic sachet resulted in [i1]
Mean age: test group clinical improvements similar to scaling and root
52.7+7.3 years; planing.

control group

46,9+ 10.3 years
V: 39 patients Capsule
Mean age:

. plantarum L-137 Daily consumption of heat-inactivated L. plantarum  [59]
2 years L-137 decreased the depth of periodontal pockets.

V: 108 healthy adolescenty Lozenges Intake of lozenge probiotics improved gingival health [60]
Age: 13-15 years and decreased the presence of harmful bacteria.

. rhamnosus GG

B. lactis BB-12

V volunteers
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Fig. 2. Changes in organoleptic test scores. No significant differences were
observed between the probiotic and placebo periods based on generalized
estimating equation analysis. *Significant difference (P ¢ .05) between days 0 and
14 within the period based on the Wilcoxon signed rank test. Black bars show the
results in the group that received probiotics in the first phase. Gray bars show the analy
results in the group that received the placebo in the first phase.
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Lactobacillus salivarius WB21—containing tablets for the treatment
of oral malodor: a double-blind, randomized, placebo-controlled
crossover trial

10 ¢
e
s, P=0.019*
‘54 |
g
T HER =14 14
| | Il z ., . | [ | ® §
' 0 £ 12— 12
05 1 15 2 25 3 35 4 051 15 2 253 35 4 g
0day 0 day £ 10 10
* * -
; T 5 8 8
; Be i g
:' g ! E 6 6
a s, 1 F
i I £ g : ! ‘1
: 1] s , |
2
,l.il,.,.l,. CAEE N R E N 2
>
051152 253 35 4 051152 253 354 0 T 0 T 1

14 days

Probiotics (n = 23)

14 day Oday 14days
Placebo (n = 23)

Oday 14 days

Prabiotics Placebo

Fig. 3. Changes in the total concentration of volatile sulfur
compounds (VSCs) (ng/10 mL mouth air, median [interquartile
range]). *Comparison between the probiotic and placebo pe-
riods were conducted by a generalized estimating equation
Significant difference between days 0 and 14 within
the period by the Wilcoxon signed rank test (7 < .05).
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Lactobacillus salivarius WB21—containing tablets for the treatment
of oral malodor: a double-blind, randomized, placebo-controlled
crossover trial

Table I. H,S, CH3SH, and CH3SCH; concentrations (ng/10 mL mouth air)

Probiotics (n = 23)

(median [inte rquarile range )

Placebo (n = 23)
(median [interquartile rangef)

Comparison between
the periods

Compound 0 day 14 days 14 days P

H)8 462 [291-6.71) 153 [1.28-3.06] 258 [1.85-6.74) 074
CH,SH 1.81 [131-2.81] 0,727 [0.39-1.18] 1.20 10.76-2.7 030
(CH3),5 109 [0.72-1.38) 067" [0.4240.99] 125 [0.72-1.64) 0.66" [0.57 563

*Comparisons between the probiotics and placebo periods were conducted using the Wilcoxon signed rank test.
‘3|~__-n|lle.'unl difference between days 0 and 14 within the period (P < .03; Wilcoxon signed rank test).

Table 11. Changes in clinical parameters including average of PPD, BOP sites, PII, and salivary flow rate

Probioics (n = 23)
(median | mterquartile range|)

Placebo (n = 23)
{median [interquartile range])

Comparison between
the periods

Clinical parameter 0 day 14 days 0 day 14 days P
Average PPD (mm) 25(23.2.8] 24! [22-26] 2.5[232.7) 24 [2.227) 001
BOP sies 13.0 [4.0-27 110" [5.0-17.5] 13.0(7.5-215] 100 [5.0-23.0] 204
PIl 0.3 [0.3-0.6] 0.3 [0.3-0.4] 0.4 [030.5] 03! [0.2-0.5] 737
Salivary flow rate (mL/5 min) 7.5[5.3-8.8] 8.0 [5.0-95] 7.5 [4.89.8] 8.0 [5.3-10.5] 306

BOP, bleeding on probing; PiI, plaque index; PPD, pocket probing depth.
*Comparisons between the probiotics and placebo periods were conducted by
ISignificant difference between days 0 and 14 within the period (P < 035; W

generalized estimating equation analysis,

xon signed rank test).
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Table 111, Numbers of bacteria (log copies/mL) in saliva on day 14

FProbiotics (n = 23) (median Placebo (n = 23) (median

MNumber of subjects
o N & O 0

III-
12 3

[interquartile range|) [interquartile range]) P
0 0 1 2 3 - - N
Ubiquitous bacteria 89[R842 90 (8.993] 003
0day * 0 day Porphyromonas gingivalis 0.0 [004.0] 00 [0.0-39] 450
14 Prevotella intermedia 0.0 [0.00.0] 0.0 [0.0:0.0] 465
E 12 Fusobacterium nucleatum 6.0 [5.9-6.4) 6.2 [6.1-6.5) 020
E‘ 10 Lactobacillus safivarius 31[16-3.6) 22[1435] 101
a8
‘S 6 *Significant difference between the probiotics and placebo penods by the Wilcoxon signed rank (est (P < 05).
]
o 4
- 0 |
0 1 2 3 0 1 2
14 days 14 days

Probiotics (n = 23) Placebo (n = 23)

Fig. 4. Changes in the tongue coating scores. Black bars show results in the group that received probiotics in the first phase. Gray
bars show the results in the group that received the placebo in the first phase. No significant difference was noted between the
probiotic and placebo periods by the Mann-Whitney U test in the first crossover phase. *Significant difference between days 0 and
14 within the period by the Wilcoxon signed rank test (£ < .03).

Table 2.
Malodor and Tongue-Coating Scores During the Follow-Up Period

Randomized Trial

Huma

Muneo Tanaka,* Masahiro Toe,* Hideki Nagata,* Miki Ojima,* Masae Kuboniwa,*
Katsumasa Shimizu," Kenji Osawa, and Satoshi Shizukuishi*

Subject ages ranged from 20 to 50 years. Individuals were examined in terms of the gingival index (Gl)and
periodontal probing depth (PD) blood tests and urinalysis were conducted.

-Exclusion criteria

1) antibiotic treatment or periodontal treatment within the previous 3 months

2) a history of systemic disease

3) HbA1c »5.8% and/or glucoseuria positive and/or aspartate aminotransferase Y40 IU/L and/or alanine
aminotransferase )49 IU/L and/or g-glutamyl transpeptidase )80 IU/L and/or urobilinogenuria positive), and/or
4) decreased number of teeth ((24 teeth), and/or 5) absence of gingivitis (Gl = 0)

6) deep periodontal probing depth ()6 mm) at >one site.

Intake Period
Full-Mouth Supragingival Scaling ) ‘
Two Tablets of Chewing Gum for § Minutes, Five x per Day

(after three main meals and between meals)

-2 Weeks

t

Baseline 4 Weeks 8 Weeks 12 Weeks 14 Weeks

Malodor Assessment
Oral Examination

J Periodontol,2010

Parameter Baseline* 4 Weeks 8 Weeks 2 Weeks 4 Weeks pt Human
Organoleptic score 0.032
High-concentration group
Mean (95% CI) S (1.7t0 21) 5(l.31w L.7) S(l2to 1.7) A(l.210 1.6 5(13t0 1.7)
P+ 0029 0.019 0010 0.050
Low-concentration group
a Cl) 20 (1810 22) 6 (1410 I.7) 6 (1510 1.8) J(151 19 7 (1510 1.8)
0.004 0018 0.047 0.030
Placebo group
Mean (95% CI) 7 (15t 19) 61510 1.8) 7 (15 t0 20) 9 (1.7 o 2.1) 20(181022)
P 0950 000 0453 0.130
Total VSCs (ppm) 0023
02 (0010 03) 0.1 (0.1 to O.I) 0.1 (0.1 o 0.1) 0.2 (0.1 t0 02)
0554 0.042 0.047 0.315
02 (0.1 10 0.3) 0.2 (0.1 to 02) 02 (0.1 to 0.2) 02 (0.1 to 02)
0877 0.150 0307 0.314
Placebo group
Mean (95% Cl) 0.1 (0.l to 02) 02 (0.1 10 0.3) 0.2 (00 t0 03) 02 (0.1 1o 04) 0.3 (0.1 to 04)
P 0964 0.546 0714 0.5
Tongue-coating score <0.00
High-cencentration group
Mean (95% CI) S5 (1.l to 20) 4(1.0to L.7) 0.9 (06 to 1.2) 07 (05t 1.O) 0.7 (05 to L.O)
P 0908 0.030 0,003 0.004
Low-concentration group
Mean (25% CI) S5 (09 to 21) 4091t L9 .1 (07 to 1.4) 08 (05t LI) 0.9 (0610 1.2)
P 0964 0.367 0.053 0.116
Placebo group
Mean (95% CI) 0 (06to L.5) 007w 1.3) .1 (07 to 1.5) .1 (081t 1.4) 3 (0910 L.7)
P 000 0.598 0998 0713
* Mo statistical differences were observed among the three groups at baseline.
t Repeated-measures ANOVA adjusted for baseline values of the organoleptic score, VSCs, and tongue-coating score.
¥ Statistical significance between baseline and the observed time point with the Dunnett test.
A Organoleptic Score C Tongue-Coating Score
05 0.6 Human
0.4 04
03
0.2
LER
-0.8
0.6 1
0.7 - + 12
ow 4w W 12w 14 W 0w 4w s W 12W 14w

Week of Treatment

=
o
=

0w 4w W 12W 14W

Week of Treatment

Week of Treatment

he groups were

tmeasures ANOVA
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Effects of French Pine Bark Extract Chewing Gum
on Oral Malodor and Salivary Bacteria

Kivoko WATANARE', Hiroko HIRAMINE?, Toshizo TovAMA'
and Nobushiro Hamapa!

Subjects.

A total of 44 healthy volunteers (18 males

and 26 females) aged 18 to 59 y. were screened for suit-
ability as subject volunteers. Cigarette smokers and
subjects who were suffering from systemic diseases or
undergoing periodontal treatment were excluded from
the study. Individuals were examined the periodontal
probing depth (PD) before the trial and no subject had
more than one site with PD (>5 mm). Subjects were
required not to have received antibiotic therapy within
the previous 30 d. Volunteers were examined for oral
malodor, measuring breath volatile sulfur compounds
(VSCs). using the portable gas chromatograph Oral-
Chroma™ (Abimedical Co., Osaka, Japan). Halitosis was

ascertained. meeting recruitment criterion, when all
relevant breath sulfur compounds reached the following
threshold values, which are organoleptically objection-

able (26):

Hydrogen sulfide (H»S)
Methyl mercaptane (CH3SH)
Dimethyl sulfide [(CH3),S]

=112 ppb
6 ppb
=8 ppb

lable 2. Baseline demographics.
—_— PYC group  Placebo group
Demographics m=11) (n=10) p-value
Males/females (n) 5/6 5/5 1.000
Age(y) 40.0+12.5 403+12.7 0972
(ranges) (22-59) (18-38)
H.8 (ppb) 226.1%£132.9 263.0%166.5 0.725

CH,SH (ppb}
(CH3)2S (ppb)

Tongue-coating score  1.09+0.54

§1.1+49.5
30.6£29.2

711x721 0573
155116 0.105
1.30£0.68 0.398

Data are shown as mean+8D.

! Comparison between the experimental group and pla-
cebo group. Chi-squared exact test with Yates correction
was used for proportion and the Mann-Whitney U test
was used for differences.

1.8
1.6
1.4
1.2

1
08
0.6
0.4
0.2

0

Tongue-coating Score

0 2 4
Week of Treatment

Fig. 1. Fffect of Pycnogenol® (PYC) gum on tongue-
coating score. Data are shown as mean*SE. 0: PYC
gum group, B: placebo gum group.
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Suzuki et al. BMC Oral Health
DOI 10.1186/512903-016-0255-3

Resting salivary flow independently
associated with oral malodor

N.Suzuki®, A. Fujimoto”, M. Yoneda®, T. Watanabe ', T. Hirofuji* and T. Hanioka

Methods: The study population comprised 119 patients (48 men and

with complair

chromato

180N, MEdn age o

bing, probing poc

15 an organcleptic test s

yedrs)

Table 2
are re

Parameters

mrm FPD

Muoisture of tongue

Moisture of buccal
mucosa

Presence of 25-mm PPD with BOP was analyzed by y* test
The ather parameters were analyzed by the Mann-Whitney U test

* P <005, ** F <001

(The P value of the number of teeth was 0.05)

Table 3. Mean values of volatile sulfur compounds (ppb).

Variable Group Baseline! 2wk 4wk

H:8 PYC 226.1%1329 83.3£79.4* 3224337+
Placebo 263.0%166.5 141.0x88.7 147.1x144.4

CHsSH PYC 81.1+49.5 28.5%21.9* 10.1x14.4%
Placebe 71.1+72.1 3362322 18.5%22.9

(CH3)a8 PYC 30.6+29.2 14.7+17.2* 11.5+22.5%
Placebo 15.5%11.6 16.5%+11.3 16.2x28.9

Data are shown as mean=+S8D (pph).
! No statistical difference was observed between the groups at baseline.
**p=<0.01 significantly different from baseline.

T p<<0.05 significantly different between groups.
Comparison with the PYC gum group and placebo gum group was analyzed by the Mann-Whitmey U test. The Wilcoxon
matched pairs signed rank test was used to analyze the difference between bakeline and the observed point.

Table 4. Number of hydrogen sulfide-producing organisms in saliva,|

Baseline!

2wk

4wk

Total bacterial counts

Oral hydrogen sulfide-producing organisms

Black pigmented anaerobic rods

Genus Fusobacterium

Genus Veillonella

PYC
Placebo
PYC
Placebo
PYC
Placebo
PYC
Placebo
PYC
Placebo

28.16+26.66

23.45+34.70

15.06+12.84
9.80%13.15
0.29+0.27
0.26x0.27
0.90+0.88
0.37+0.40
5.28+5.43
3.17+2.92

24.66+19.24
17.60+12.85
12.55x10.06
10.38%10.22
0.26x0.26
0.13x0.11
0.65£1.09
0.23+0.20
5.56%5.84
3.25+2.79

16.99+8.45

20.02+18.87
7.75£3.97%

10.56x14.57
0.14%0.17*
0.24+0.24
0.23%0.26%
0.34+0.39
2.81+2.57
3.31+2.98

Data are shown as mean+8D of 1% 107 CFU/mL.
! No statistical difference was observed between the groups at baseline.

cal analysis.

: ¥ p<0.01 comparison with the baseline value. The Wilcoxon matched pairs signed rank test was used for statisti-

Examination, Classification, and

Treatment of Halitosis; Clinical Perspectives

Table 1 Organoleptic scoring scale??

w

o

Category

: Absence of odour

: Questionable odour

Slight malodour

. Moderate malodour

1 Strong malodour

. Severe malodour

Description
Odour cannot be detected

Odour is detectable, although the
examiner could not recognize it as
malodour

Odour is deemed to exceed the
threshold of malodour recognition

Malodour is definitely detected

Strong malodour is detected, but
can be tolerated by examiner

Overwhelming malodour is
detected and cannot be tolerated by
examiner (examiner instinctively
averts the nose)

> 73

s H7HOLT)0llA 27 0140]1

(J Can Dent Assoc 2000)
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Sral. malodor Measurement results References for
measurement e
it T ‘asiils interpretation
Oral malodor ©
10em(+)
N Halitosis
Organoleptic method Malodor by Hot+)
erception!
exhaled gas : RLESE
20em(+)
Oral gas :T4BBV
Oral & Exhaled Exhaled gas
Malodor :84BBV Halitosis perception
measurement by , X X
mBA-21 (BB Nasal gas(R) standard: higher
Checker™, TAIYO, :58BBV than 50BBV
Japan) Nasal gas(L)
54BBV
gas perception
Oral Malodor H.S @ 361/ 2.00 | Standard
(na/10ml)

measurement by
Twin Breasor II*™
(ISENLab, Korea)

1)H:S : higher than

CHSH: 0.81/1.45 | 1-50ne/10ml

(na/10ml) 2) CHiSH: © higher
than 0.19ng/10ml

H:S gas: 184ppb | gas perception
standard

Oral Maledor CHiSH gas:
measurement by Oral
Chroma 2P4(FIS,

Japan)

1)H:S gas: 112ppb
10ppb
2)CHsSH gas: 26ppb
(CHs) S gas:
Oppb 3)(CHs) =S gas: 8ppb
The index higher
than 20ppm means
that anaerobic

°| lppm bacteria could have
activity, and then
could produce
halitosis.

Latent Oral Malodor
measurement by
mBA-400(Attain™,
TAIYO, Japan)

Fig. 1. The resuits of oral malodor measurements
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and alternative products
on halitosis

Identification of the

key metabolic/molecular
pathways associated
with product use

(Front Oral Health 2021)

Du et al. BMC Oral Health [2019) 19:45

Human

Prevalence and relevant factors of halitosis ™

in Chinese subjects: a clinical research

Results: Intotal, there were 205 samples entered into data
analysis, and the patients’ age ranged from 18 to 71 years
(mean + SD: 32.44 +10.31). Of these patients, 65.9% hadan
organoleptic score 2 2, and 41% of patients had a volatile sulfur
compound level 2 110 ppb. The findings indicated that the
prevalence of halitosis was higher in males than in females
(55.6% vs. 44.4%, respectively, P = 0.018). Several factors
including the duration of bad breath, rhinitis, tongue coating and
periodontal conditions were found to be associated with the
organoleptic score. Tongue coating was also associated with the
volatile sulfur compound level.

Check for
updates

Next, halitosis was also assessed by a VSC monitor
termed ‘Halimeter® (Interscan, Chatsworth CA, USA).
Every patient was asked to keep his or her mouth closed
for at least 1 min before the assessment. A disposable
plastic tube connected the sampling pedestal to the
patient’s mouth. During the assessment, the patient was
instructed to hold the tube above the posterior part of the
dorsum of the tongue without touching the lingual papilla
or mucosa. It was necessary for the patient to keep their
mouth slightly opened and breathe through their nose.
The final value displayed in parts per billion Du et al. BMC

Oral Health (2019) 19:45 Page 2 of 11 (ppb) was recorded.

A VSC level greater than orequalto 110 ppbwas
diagnosed as halitosis according to the manufacturer
instructions

05. Conclusion
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In vitro Al&l_04|A|2

VSC Measurement with Halimeter

The bacteria were cultured in a 2 ml glass bottle containing AS media with different concentrations of IgY. The air
above the medium in the bottle was analyzed.

The changes in the VSCs were assessed using the Halimeter (Interscan Corp., USA), which is a sulfide monitor.

F. nucleatum mingled with different concentrations of IgY and artificial saliva was incubated at 37°C for 48 h using an
anaerobic pack (Mitsubishi, Japan) without shaking.

Then a new 0.25 cm plastic straw was inserted into the air inlet of the Halimeter and another end of the plastic straw
was attached to the test tubes headspace to measure levels of VSC.

The values for three parallel maximum readings in parts per billion (ppb) were recorded

Table 1. The VSC production by F. mudeatum in different
concentrations of IgY.

Halimeter

Croups (mean mean + 5D, ppb) i
Control 1,921 99
High-dose IgY 904 £ 57 001
Mid-dose IgY 1233252 A05*
Low-dose IgY 1,340+ 44 005 *

dividual expermens. [EX: Fang W et al, J Microbiol Biotechnol, 2019]

01 compared with the control

In vitro A|&_GA|1

o FHQYAMT F. nucleatum (ATCC 25586)

o TRRYMT 34 X

-After amplifying in BHI media, the F. nucleatum was harvested by
centrifugation and adjusted to a final concentration at an OD of 650nm of 0.5
(10"9 CFU/ml) in the artificial saliva(AS).

-IgY against F. nucleatum (extracted from egg yolks after chickens were
challenged with F. nucleatum) obtained from Maxam Ltd. (China).

-IgY was reconstituted to 40 (high-dose), 20(mid-dose), 10 (low group)
mg/mlin 3.9 ml liquid medium.

-Prepared AS that is free of IgY was used as negative and blank control. 200
ul F. nucleatum liquid containing 1.8 ml of AS and bacterial solutions were
incubated at 370C in an anaerobic environment. -Aliquots of bacteria (2 ml)
were taken at 0, 2, 4, and 6 h in sterile tubes, and absorbance was measured
at 650 nm using a spectrophotometer (V5100B, METASH Ltd., China).

035 #— High-dose
* Mid-dose
030 & Low-dose v
» - Control E
025 4
E
S 0.20 ¥
0
©
(]
Q 0151 _
¥ :
010 &
. & A
L *
0.05 24
]
L]
0,00 b—u A L A L L -
0 1 2 3 4 5 &
Time (h)

Fig. 1. The inhibitory effect of IgY on the growth of

tunt.

were incubated in artificial saliva medium with high-

dose (40 mg/ml) (W), mid-dose (20 ml) (@), low-dose (10 mg/ml)

( A )and blank control ( ¥ ). Expe : data are represented as mean

+S.D. of three individual experiments. * Means p < 0.05, and ** means

p < 0.01 as compared with the control.

[EX:FangW et al, J Microbiol Biotechnol, 2019]

ng/10 mi

In vitro Al%‘_qMB [£%{: Yoo HJ et al, Clin Exp Dent Res. 2020]

o JFQYMT: P. gingivalis ATCC 33277 and T. denticola ATCC 35405

o TAHFLAMEO 25t VSC gdE £

1) After P. gingivalis, T. denticola alone or mixed incubation with S. salivarius,

2) 1 ml of bacterial culture was transferred to a clean 50 ml conical tube.

3) Afterwards, probiotics bacteria media was centrifuged at 7,000g for 10 min.

4) The supernatant was sterilized by passing it through a polyvinylidene filter (Millipore Co., Belleica, MA) with the pore size
of 0.22 um.

5) The precipitated S. salivarius was washed with a phosphate buffer. P. gingivalis or T. denticola media was mixed with 1 x
107, 2 x 107, or 3 x 107 of the filter sterilized S. salivarius and transferred to clean conical tubes.

6) After vortexing for 30 min with a Vortex mixer (GENIE II; Scientific Industries, Bohemia, NY), 1 mL of the air above the
media was sucked intoa 10-mL syringe.

7) The syringe was pulled to the 10 mL line to dilute the air 10 times.

8) Using Oral Chroma (ABILIT Corp., Tokyo, Japan), the amount of H,S, CH;SH, and (CH5),S was measured.

€) (CH)
(@) H;s (b) CH,SH ¢ )(th! 1S (d) Tu.h?\ VSCs
12 45 o
W N
1 15 z 25 B
08 T % g 2 H
08 g " 2
2 2 1
04 15 05 )
02 10 0 [
5 * * - Central 11 12 1:3 Centrol 11 12 13
0 0 T Doveratoot

Control_ 131 12 13
P —

FIGURE 1 VSCof single-cultured or cocultured Porphyromenas gingivalls with Streptocaccus sallvarius K12 and M18. VSC, volatile sulfur compound
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Histology analysis
gingival area surrounding
the ligature

Preparation

mice oral cavity
TM7 bacteria
TM7 host bacteria

Step 2 Step 4
0000000000000000000000000000000000000000000000000000000000000000
Step 1 Step 3
Ligature application Terminal analyis
with or without bacteria bone measurement and

microbiome analysis

Highlights

+Ligature—induced periodontitis mouse model protocol for
studying Saccharibacteria (TM7)

*Beetle defleshing approach to allow for bone analysis
*Detailed microbial, bone, and immunohistochemistry
analysis techniques

[£X: STAR Protocols 3, 2022]

THANK YOU

Bumsik Kim, Ph.D.
Assistant Professor, School of Food Science
Yeonsung University

34, Yanghwa-ro 37beon-gil, Manan-gu, Anyang-si, Kyeonggi-do, Korea(ROK)

MEMO

Office. 82/31/441/1338, Email: bumsik@yeonsung.ac.kr
Homepage. http://www.yeonsung.ac.kr/food/index.do
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Scrophularia koraiensis Nakai attenuates allergic

airway inflammation

- proinflammatory cytokines, inflammatory cell counts,
immunoglobulin-E

- airway hyperresponsiveness

- 2= 4 A:NF-«B phosphorylation, hemeoxygenase-1(HO-1)

- proinflammatory cytokines, inflammatory cell counts,
immunoglobulin-E2| 2| E7t A|FE 20| s 2AHE

- Airway hyperresponsiveness7t AlE 20| 2lsf 7H4E

- NF-kB phosphorylation, HO-1 ‘20| A|FHE20f s 24E

4-Hydroxycinnamic acid suppresses airway
inflammation and mucus hypersecretion in
allergic asthma

-7l BUY, 2 93 HIE, HY8Y
- IL-5, IL-13, IgE

- nuclear factor kappa B

- MMP9

- NESHo| ofsf RE AZOIM THHE

-JE TNy, 5
S ESLE

Protective activity of mogroside V against ovalbumin- | - IL-4, IL-5, IL-13 (BALF & serum)

induced experimental design

-1gG1, IgE
-IL-17A, IL-23
- NF-«B

-AESR0| 28l IL-17A, IL-23 B4
-NRE20l 2ol NF-«B 20| 24

Magnesium augments immunosuppressive effects of

a corticosteroid in obese mice

-2 43 NIE, MO|EFHRl
A EATE
-Jlm 42 3E, BE2 S

- N-S20| 28l IL13, IgE 24
- AEEH0) ofsf B2 £A AL

SET

The effect of astragaloside IV on JAK2-STAT6

- Airway hyperresponsiveness (AHR)

signalling pathway in mouse model of ovalbumin- - & U3 NIZ, Mo|EFHI

induced asthma

- A HY: p-JAK2/p-STAT6

-A-E20| 23l airway inflammation2t AHR Z4
-NEER0 28 1L-4,5,13 Y40| A=
-NEE22 p-JAK2/p-STAT6proteinsS down regulationA|Z

= A R AME 0|831H AXHENDS 2AT B2 287 UL HMe

=

29 A B2 H7|5 HAHFEV1, FVC, FEV1/FVC)E g8t

g498

Investigation on the lung function of general
population in llam, west of Iran, as a city exposed
to dust storm

- Vital capacity, FVC, FEV1, FEV1/FVC, PEF, FEF25-75%, FEF75-

85%, forced mid flow time(FMFT), maximum voluntary ventilation
e

- UIHI“‘ZI O QI3 34: eye rritation, dyspnea, fatigue, cough

Arginines plasma concentration and oxidative
stress in mild to moderate COPD

- FEV1, FVC, FEV1/FVC 33
- plasma arginine, ADMA, SDMA, oxidative stress marker (TBARS,
SH, PSH), antioxidant(taurine paraoxonase1,PON1)

- FEV1, FVC, FEVI/FVCE 280| 4200 2} Sol%02 24
- TBARS7} $H01M ZE7t Mel2+8 27kt

Effects of the Chinese herb formula Yufeining on
stable chronic obstructive pulmonary disease

- CAT score, mMRC grade, six-minute walking distance (6MWD)
- 1L-8, TNF-a, IL-17A, LTB4, TGF-B1,CRP £4

- CAT, mMRC 923 Z4,

- 6EEUNEE NBEH el § 04 37t

- IL-8, TNF-q, IL-17A, LTB4, CRP= AIHEZ X2 &
gojmozz s

Effect of ambient air quality on exacerbation of
COPD in patients and its potential mechanism

- Air pollution 23
- CATZ%, mMRCscore

- #|0| 3 A3 ATl A CAT, mMRC A3t
- #ojy @*" "'EPOIIM FEV1, FEV1/FVC A3
- hosp|tal|zat|on acute exacerbation®f| Cigt RR$4| = 0|20

- FEV1
Effects of add-on therapy with NDC-052 in adult |- FEV1
asthmatic patients receiving inhaled - AM, PM PEFR - 8% NIEE2 HIAE 3, PEFRsO| 92/stA Z0t

corticosteroids

- Z0f 3t VAS A

Safety and tolerability of an antiasthma herbal
Formula (ASHMI) in adult subjects

- cytokine, chemokine,, growth factor levels

- #Y AR HME

Ding Chuan Tang, a Chinese herb decoction, could
improve airway hyper-responsiveness

- Airway hyper-responsiveness (AHR)
- Self-recorded daily symptom scores
-Hols AN

- 43 B 2

-AHR RjHoR A4
- Symptom & medication scoresZf&
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Soluble wood smoke extract promotes barrier
dysfucntion in alveolar epithelial cells through
a MAPK signaling pathway

- electrical cell-substrate impedance sensing(ECIS) &
0|-83}0{ epithelial cell barrier functiong 2LIE{Z%
- HZL F23 integrity £9I8 2l3fl intercellular adhesion junction
protein?! E-cadherin%3

- LR 97| 7|29 I ATAE barrierE 24412
- E-cadherinZt4
- MAPK signaling pathway& £2IA1Z

TF-343 alleviates diesel exhaust particulate-
induced lung inflammation via modulation of
NK-kB signaling

- HIZ0jl M RNA &% IkB, IL-1b, TLRQ| &HEE &0l
- HIZ0A NF-kB, p65,IkB,laminB0j| CHeh it 2142

- kB degradationg 37tA7| 11, NF-kb& tranlocation
- AEEA2 05 s

Cytoprotective effects of mangiferin and Z-
Ligustilide in PAH-exposed human airway
epithelium in vitro

- cytotoxicity %
- Wound healing assay
- ROS#4, DPPH,ABTS,FRAP,ORACE %

- NES 2 e Fstaavt RO R LIEt
- ARSEESIHE

Sorrel extract reduces oxidant production in
airway epithelial cells exposed to swine barn
dust extract in vitro

- ROS 445

- D|E2C2|0toj| of3t superoxide YA4&H

- Hydrogen peroxide, hydroxyl radical, peroxynitrite%3
- NOMASE 23

- catalase activity, 8-isoprostane33

-DEO| 2Jsi ROS2t RNS 440|532, sorreloi] 2fefi ChA| 248
-8-isoP2| 40| DEO| 28} 3716, AHERY ofsf RAHL2

Hazt

Ergosterol attenuates cigarette smoke
extract-induced COPD by modulating
inflammation, oxidative stress and apoptosis
in vitro and in vivo

- anti-inflammatory Q12
- antioxidative stress 212}
- anti-apoptosis 912t

- CSE AZ|A| NO, IL-6, TNF-a, MDA, apoptosis-related proteins
cleaved caspase 3/7/9 S0| 37}

- CSEA2|A| SOD % CAT Z&

- NEE20| NF-kB/p65 &4 & AHslist0] apoptosisg Asiet
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Nnrmal alrway Alrway from patient with asthma
A Subepithelial
| Increased number
: fibrosis (collagen
Smooth i | of blood vessels d icolg
muscle cell Cartilage ‘ © EPDSIFIOHI

Submucosal
gland

| Smooth muscle [Increased volume |
hyperplasia and 1of submucosal

’hypt‘fllﬁphj |glands

‘-F.XJ mul:lu .
j_/"“—

e

Ref: Nat Rev Immunol. 2015 January ; 15(1): 57-65

2023.10.12. AHCYSE B8

Disease

Airway inflammation
Asthma
Pneumonia

Pulmonary fibrosis
COPD

2023.10.12. AHHCYST BH8|H

Inhalation

Pulmonary dysfunction

FEV1, FVC, PEFR,
FEF25-75, etc.

Fibrogenesis

TGF-B, MMPs
EMT

Oxidative stress

ROS, MDA, GSH, SOD,
8-iso-PGF2a

-

Inflammation

Inflammatory cells,
cytokine

DNA damage

If

8-OHdG, IGG1

-

Ref: Journal of Hazardous Materials 421 (2022) 126760

(1) H7|satel Ay

= 1759 children (average age, 10 years) from schools in 12 southern California communities, measured lung function annually
for 8yrs (Children’s Health Study)

* Subjects (10> 18yr)with the highest levels of PM2.5 was 5 times more likely to have a low FEV1 (FEV1 { 80%) compared to
subjects at the lowest level of exposure (7.9 % vs. 1.6 %, P=0.002).

g - g 10+
i 10 R=079 P i’ R=0.66 *UP
3
e P=0002 H P=0.02
S 3 S g
E T, § ML
5 6+ ® LBGW ML e
44 " #5D w“
s mil -~ 5
g H“;!'m T g
T 3
E 07 +-Ny T T T 1 5 0 T -5 T T T 1
5 10 15 20 25 30 Lo 20 30 i 50 60 70
PM, 5 (ug/m?) PMyq (gfm’)

Ref: NEJM 2004;351:1057-67
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= Exhaled CO concentrations (in ppm) were positively associated with MMP-9 (B =2.17, 95% CI 1.2-3.9), TNF-a (B = 1.3,
95% C11.0-1.7) and IL-8 (B = 1.64, 95% Cl 1.1-2.4) gene expression.

Gene copies per 10*

Exhaled Breath CO (per 1 ppm)

Personal CO Tube (per 1 ppm)

copies of GAPDH'

Coefficient 95% ClI (p-value) Coefficient 95% Cl (p-value)
MMP-9 (n=22) 217+ 1.2, 3.9 (0.01) 2.58* 1.5, 4.4 (0.01)
TNF-2 (n=29) 1.30% 1.0, 1.7 (0.04) 122+ 0.98, 1.5 (0.08)
IL- 8 (n=29) 1.64* 1.1, 24 (0.02) 1.41% 0.98, 2.0 (0.06)
MMP-12 (n=27) 0.93* 0.6, 1.3 (0.84) 1.49% 1.0, 2.2 (0.05)
Protein concentrations ng/ml
Fibronectin -86 —128, 111 (0.88) —63.5 =152, 25.3 (0.15)
Myeloperoxidase 43 —88.6, 97.3 (0.92) —-26.9 —104, 50.7 (0.48)
IL-8 170 —134, 474 (0.26) 493 —245, 343 (0.73)
Differential cell counts
Neutrophils, %WBC 0.2 —5.1, 5.5 (0.93) 1.11 —4.5, 6.6 (0.68)

2023.10.12. AHCHS D ¥H3|H

Ref: NEJM 2004;351:1057-67

H 28| AZ7ISAEATE

(1) L2 AR

sgRY REUH

aM o= Ovalbumin-induced BALB/c

H o oo

'IC')rE El:él o KA O,
ODE(7|HX|Z=ZEE)-induced C57BL/6
Cigarette smoke induced SD rat

np o= ODE(7 7| X|Z=Z&)-induced C57BL/6

2 E

LPS-induced BALB/c

PM(O|M ™ X])-induced SD rat

2023.10.12. AHCHSHD 83| H

) 24 (&2 27]) 33 d2d

= Annual changes in the prevalence of asthma may be related to air pollution in Fukuoka: 29 years of observation

0.05

)

0.04
0.03
0.02

Concentration of
SPM ng-m-3

0.01

N=25, r=0.803, p<0.01

0.00+
0

0.035
0.030
0.025
0.020
0.015
0.010
0.005

=

Concentration of
NO, ppb
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Prevalence of asthma (male) %

N=25, r=0.665, p<0.01
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N=25, r=0.708, p<0.01
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Ref: ERJ Open Research 2020 6: 00166-2020
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(1) AA2E AL

= Taipei Air Pollutant Exposure System (TAPES)

Exposure =
(n=18
e TAPLS
A ol e" %
L]

Month, exposure

2023.10.12. A3t B3|

Control
(n=18)

Jr

Ref: PLoS ONE 16(8): 0254587
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(1) SF2E AL

* Lung function
= Airway resistance
* Compliance

Ref: Flexivent, Canada (24Tl g4 us
2023.10.12. AHCist 93| A

(1) L2 AR

Hy

s Thymol treatment (orally)
OH (1h before the OVA challenge)

HaC CH, —

0 14 21 22 2 24

|

100ug of OVA inhalation
(challenge)

50ug of OVAi.p
(sensitization)

sacrifice

[Serum] [ BALF ] [Lungtissue

IgE IL-4 H&E staining
IL-5 PAS
1L-13

Ref: Fitoterapia. 2014, 131-137

2023.10.12. AHCYEH D 4HE)

03

(1) A2 AL

Nose-only exposure Whole body exposure

e W

’ SEVBTRRE - oo _,__,,

Main stream. active smoke

2023.10.12. 4 HCH3HE 83|
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(2) HtO| 207 £Y At
Bronchoalveolar Lavage (BAL)

Inflated
Fixed
Embedded

homogenized
sectioned

Centrifugation IHC </
» cell pellet : total cell count mRNA protein

* supernatant : ELISA
* BAL fluids: measurement of cytokines, chemokines
* BAL cells : cell number and differentiation

2023.10.12. A BCH3T Ht3|

ox
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(2) H0| 2017 £ At

H&E

2023.10.12. AHCHSH R 48|

Ref: Fitoterapia. 2014, 131-137

2023.10.12. ALY 113

X

THANK YOU

for your attention

(2) B0 207 £ At

i~

w

Histopathological score
- na

o

CON
OVA
PL5+0OVA

2023.10.12. AHCHEH 4h5| A

to OVA %)

+

Relative amount of cytokines
in serum (compared

PL10+OVA
PL1O

CON

ovA
PL5+OVA
PL10+OVA
PLIO

1000
8004~ OVA

RN (% baseline)

=
5]

— CON

PL5+OVA
— PL10+QVA
4004 PL10

0 3125625125 25 50
Methacholine (mg/ml)

Ref: Inter J Mole Med 44: 1855-1865, 2019
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Global Supplement Market : 165 B

NA AZ7Is45E A

9999 9 999

illion, USD

3 72E %2005, HHR HYE %F 8% 02 S QU AT

v

GROWTH(%)

Global Supplement Market

[2022 AI’g AO| =]

0 1,000 1,500 2,000 2,500

[EX : 2023 NBJ condition specific report]
MARKET SIZE(Mil USD)

Big Market

Sport/Energy/
Weight
Management

(5.7%)

Bone/Jaint
4,142
4,856
3,000 4,000 5,000 15,000 20,000

Global Supplement Market

1. MA| A|Z 72 : Euromonitor 7|22 2022'4 1.9% 4%

T2 2019 2020 2021

I|EXR

Market Size (USD, mil) 142,475 156,242 164,999

Growth Rate(%) 5.1% 10% 6%

Euromonitor

2. NBJ, Specific Condition 7| &

2019~ 20209 HWHY O|FE 24T 2 H¥M 2¥F0|0, 20223 %X

3. 22% S AB0| SUE SFEIE 297 745
- ML 2 URE 8IS FH T143
- M9 7 ZATE ST U NE-AUYTISNE-|UE

o
WH 9 ojx AZHL| 7t dggoz 2T EY Mot YE2 o= T 25T AL

K91 1.9% HEES 22
OE 7

[}
W=

=N
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Global Supplement Market

[EA : 2023 NBJ condition specific report]

2022 2023e 2024e 2025¢ 2026e

61,058 62658 65,090 67551 70335

Total Supplement Sales (1.9% 2.6% (3.9% (3.8% 41%

Sport&Weight 17927 18,981 20,153 21414 2,668

management (5.7%) (5.9%) (6.2%) (6.3%) (5.9%)

o 3589 3722 3840 3968 4,104

Bi et Castrointestinal Health @1%) (37% (32% (33% (34%
Igmarke Joit Health 2057 2049 2029 2036 2059
(£12%) (£0.4%) (~1.0%) 0.3% (1.1%)

2085 2075 2064 2056 2051

Bone Health (-03%) (-0.5%) (-0.5%) (£0.4%) (-0.2%

. 2150 2208 22% 23% 2504

Diabetes (3.0% 7% 1% 4:3% 5%

. 1882 1,945 2000 2040 2073

Cancer prevention (3.2%) (3.3%) (2.8%) 2.0 (1.6%)

1262 1282 1322 1363 1409

_ Sleep support 0.0% (16%) (31%) (32% (3.3%)
Emerglng Mental Health/Mood and 1,262 1,267 1314 1,383 1463
et ol - S
Brain/cognitive health (72%) (7.3%) 9.0%) 7.9%) 81%)

606 635 668 706 744

Manopause (4.8% 4.7% (5.3% (5.6% 5.5%)

, 2365 2417 2459 2506 2581

Women's general health (17% 0.2% (1.7% (19% (3.0%
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Global Supplement Market Global Healthcare Trend
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Personalized

Daily Routine
Work-out + Supplement

Convenience & On-line Sustainable

Source: Nutrition Business Journal (consumer sales)
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Peptide : Nuritas
N U Q ! TAS I See nature differently

Most people see plants
We see intelligent ingredients

Creating safer, healthier and'greener products.

Through cutting edge, Al-precision technology, Nuritas is creating a

brand-new'category of precision, cell-sighaling peptide ingredients
from nature.

()

See the video

Peptide : Geltor

& _ A2 ax C|X|E g
0j2f7|= - AlE3% C|X| g =
GELTOR ~
o 7|2 H3IE LX|AH E20| 24 Y
o JEIIHK AEFL 7|sHES LAL|A Mt MESTOA X Al

poss1ble through
biodesign Rt

As market needs rapidly evolve,
intentionally biodesigned proteins
continue to meet the challenge—
simply, responsibly, now.
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