
 

149 

APPENDIX A 

 

Microbiological Media 
 

The formulas of the media used in the experiments in this thesis are listed in gram per 
liter of distilled water unless otherwise specified.  Sterilization of the media is accomplished by 
autoclaving at 15 lb pressure for 15 minutes.  Most of media are available commercially in 
powdered form, with specific instructions for their preparation and sterilization unless otherwise 
specified. 
 

Brain-heart infusion (pH 7.4)* 

Infusion from calf brain    200.0 
Infusion from beef heart    250.0 
Peptone          10.0 
Dextrose         2.0 
Sodium chloride            5.0 
Disodium phosphate        2.5 
Agar          1.0 
 
Supplemented Brain-heart infusion (pH 7.4) 

Infusion from calf brain    200.0 
Infusion from beef heart    250.0 
Peptone          10.0 
Dextrose         2.0 
Sodium chloride             5.0 
Disodium phosphate        2.5 
Agar          1.0 
Yest extract                            5 mg/mL 
Note:   
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Mueller-Hinton agar (pH 7.4)* 

Beef, infusion     300.0 
Casamino acids         17.5 
Starch                     1.5 
Agar        17.0 
 
Trypticase soy agar (pH 7.3)* 

Trypticase       15.0 
Phytane                      5.0 
Sodium Chloride                    5.0 
Agar        15.0 
 
Supplemented Blood agar (pH 7.3) 

Trypticase       15.0 
Phytane                                   5.0 
Sodium Chloride                    5.0 
Agar        15.0 
Note: Dissolve the above ingredients and autoclave.   
Cool the sterile trypticase soy agar base to 45 oC to 50 oC.   
Aseptically add 50 ml of sterile human blood and ml of  
vitK and hemin solution.  Mix thoroughly, avoiding  
accumulation of air bubbles.  Dispense into sterile screw-tab  
tubes or Petri plates while liquid. 
 
* Commercially available from Difco and BBL. 
(Modified from Cappuccino and Sherman, 2002)  
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APPENDIX B 

 

Experimental microorganisms 
 

To examine the susceptibility of an organism to antibiotics and tested samples, discs 
impregnated with the agents are place on the surface of an agar plate seeded with organisms being 
examined.  The organism grows during incubation, but zones of no growth develop around the 
discs containing antibiotics that inhibit growth.  The size of the zones of inhibition caused by the 
diffusion of the agent into the agar is directly related to the degree of susceptibility of the 
organism. 

Inhibition zone size is affected by technical variables, including inoculation size, 
incubation time and temperature, medium composition, pH gaseous atmosphere and stability of 
the antibiotic of tested sample.  Designated American Type Culture strains must be used routinely 
in the procedure to assure that all the variables in the procedure are controlled so that results are 
reproducible. 
Procedure 

1. Dip the sterile swab into the bacterial broth culture of standard density; then rotate it 
several times, with firm pressure on the inside wall of the tube above the fluid level, to 
remove excess inoculum5s. 

2. Streak the swab over the entire agar plate surface and repeat two more times, rotating the 
plate about 60 degrees to insure even distribution of inoculums.  Replace plate top and 
allow 3-15 minutes for excess surface moisture to absorb. 

3. Apply the tested disc to the surface with sterile forceps.  Distribute the discs evenly 
(Fig.A-1).  Gently press down each disc with the forceps t insures complete contact with 
agar surface. 

4. Within 15 minutes after the disc are applied, incubate the plates at 37 oC. 
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5. After 18-24 hours of incubation, examine each plate and measure the diameter of the 
zones of complete 

inhibition.  
 
Figure A-1 Application of antibiotic disc or tested sample to test culture individually. (Adapted 
from Seeley and VanDemark, 1991) 

 
Preparation for agar plates 

 
Agar is an excellent gelling agent since it has poor nutritional value and only few 

specialized marine bacteria digest it.  It is usually at a concentration of 1.5% and added to 
nutrients to let microorganisms grow.  A concentration of agar more than 1.8% gives a harder 
medium but provides less water for the growth, while a concentration of less than 1.0% will not 
completely solidify a medium. 
Procedure  

1. Place sterile Petri plates, lid side up, in front of you.  Do not open the lids until you will 
pour a sterile agar. 

2. Light a Bunsen burner. 
3. Obtain a bottle of sterile agar from the 50oC water bath and gently swirl it several times 

to insure a homogeneous mixture. 
4. Remove the cap of the bottle (Fig.A-2a). 
5. Lightly pass the lip of the bottle through the open flame (Fig.A-2b).  The lip of the bottle 

should already be sterile because it was autoclaved, but passing through the flame 
eiliminares any dust or cantaminants we may have introduced while unscrewing the cap.  
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6. Pour 18 ml of the agar into a plate (Fig.A-2c).  Do not remove the Petri dish lid entirely, 
but tilt it slightly so that the lid shields the agar from airborne contaminants.  Swir the 
plate gently so the agar covers the entire bottom of the plate. 

7. After one plate is poured, reflame the lip as before and pour the second plate using the 
same procedure. 

8. Allow the medium has solidified, invert each plate and label it with a felt-tipped marker 
or wax pencil.  Each plates should have our name, date, and type of medium. 

 
 
.. 
 
 
                 
                           (a)      (b)     (c) 
 
Figure A-2 Pouring a agar plate: (a) removing the bottle cap, (b) flaming the lip, and (c) pouring 
the agar. (Adapteded from Hudson and Sherwood, 1997) 

 
Detection of bacteriocin 

 
Deferred antagonism or indirect methods include the flip streak and the spot-on-the-lawn assays.  
In the flip-streak method, the putative sensitive organism is streaked perpendicular to it on the 
reverse side of the agar (which much be Cflipped5).  For the spot-on-the Dlawn method, the 
putative bacteriocin producer is spotted on an agar medium and a lawn of sensitive bacteria 
seeded over the resultant colony.  A more direct assay is the well-diffusion assay.  In this method, 
supernatants from putative bacteriocin-producing cultures are placed in well cut into agar seeded 
with a sensitive organism.  
Lewus, C.B. and Montville, T.J. (1991) Detection of bacteriocins produced by lactic acid bacteria. 
Journal of Microbiological Methods 13: 145-150. 
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APPENDIX C 

 

Reagents 
 
:  Benedict solution 
Dissolve 173 g trisodium citrate (dihydrate) and 100 g anhydrous sodium carbonate in 800 mL of 
warm distilled water (Solution A) (filtered, if necessary).  Dissolve copper sulfate (pentahydrate) 
(17.3 g) separately in 200 mL of distilled water (Solution B).  Then add solution B into solution 
A.  
 
:  Ninhydrin reagent 
Formula I - Ninhydrin solution 
Dissolve 200 mg of triketohydrindene hydrate in water to make 10 ml. The solution should be 
freshly prepared (USP, 1995). 
Formula II - Ninhydrin spray  
Dissolve 2 g of ninhydrin in acetone to make 1 L 
Formula III - Ninhydrin spray  
Saturate n-butanol with water by shaking 200mL of n-butanol with 200mL of deionized water in 
a separatory funnel. Discard the water phase (lower phase).  Dissolve 200mg of ninhydrin reagent 
in saturated n-butanol containing 3% glacial acetic acid with stirring.  Produces a clear, light 
yellow solution. Thoroughly mix the solution and pour into a sprayer. 
A degree of ninhydrin colour stabilization can be achieved by spraying the visualized 
chromatogram sheet with the following solution: 1mL saturated aqueous copper nitrate 
solution dissolved by 0.2mL 10% nitric acid in 100mL ethanol (95%). The sheet is then 
exposed to ammonia vapours and a red complex is obtained. The colour is stable only in 
the absence of acid. 
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: Seliwanoff5s reagent 
Dissolve 0.5 g of resorcinol in 1L diluted HCl/H2O (1:2, v/v).  Store protected from light.  
 
: Methylene blue indicator 
NaHCO3   400 g 
Glucose                 100 g 
Methylene blue chloride  trace 
Mix thoroughly immediately buffer.   Use mixes about 2 g indicator and about 8 ml tap water in a 
test tube.  The mixture should be light blue when oxidized and colorless when reduced. 
 
 
: Amyloglucosidase assay (Glucoamylase Assay) 
 
Amyloglucosidase from Rhizopus species with an enzymatic activity of 11600 U/g was supplied 
by SigmaDAldrich (St. Louis, USA). One unit is defined as the amount of enzyme liberating 1.0 
mg glucose from starch in 3 min at pH 4.5 at 55OC or hydrolysis of 1.0 mg starch in 3 min at pH 
4.5 at 55OC. 
Enzyme preparation 
Weight 1 g amyloglucosidase enzyme 
Dissolve in 10 ml citrate buffer pH 4.5 
Mix with vortex mixer 
Put at room temperature for 10 min then centrifuge at 5000 rpm for 10 min 
Keep supernatant, discard suspension 
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APPENDIX  D 
 

PROTOCOLS FOR PROTEOMICS 
 

Montage In-Gel Digestion (Modified) for Stained 2-D Gel spots and Mass Spectrometric Analysis 

by 4700 MALDI Tof-Tof MS 

The protocol for in-gel digestion employed is essentially the same, with only minor modifications, as 
that is supplied with the Montage Zip-plates by Millipore Singapore Pte Ltd., Singapore. 
For detailed information and reference please refer to: 
http://www.millipore.com/userguides.nsf/dda0cb48c91c0fb6852567430063b5d6/2265a5645f934757852
56cbe00558a60/$FILE/P36505D.pdf  
 

Chemicals and reagents: 
Acetonitrile (HPLC grade) was from Merck, Darmstadt, Germany. Ethanol (AnalaR grade) was from 
VWR, Poole, UK. Water used was freshly drawn Milli-Q® water. Ammonium bicarbonate (>99%), and 
trifluoroacetic acid (TFA) (HPLC grade) were from Sigma-Aldrich, St Louis, MO, USA. Trypsin 
(Sequencing Grade Modified Trypsin) was from Promega, Madison, MI, USA. Montage (96-well 
format) In-gel Digestion Kits were from Millipore Singapore Pte Ltd., Singapore. 
 
 Preparation of Solutions: 

NOTE: All solutions, once prepared, can be stored at 2�8 oC for two months with the exception of the 
Trypsin Enzyme.  
CAUTION: TFA is highly corrosive and volatile. Prepare TFA solutions in a fume hood. 
1. Buffer 1 [25mM ammonium bicarbonate (ABC) /5% acetonitrile] 
2. Buffer 2 (25mM ABC / 50% acetonitrile) 
3. Trypsin Re-suspension Solution (1 mM HCl) is supplied with Trypsin by Promega 
4. Trypsin Buffer (25 mM ABC) 
5. Trypsin Enzyme (Promega Sequencing Grade Modified Porcine Trypsin) comes in a dry form. 
This solution must be kept on ice at all times and should be used as quickly as possible after being 
reconstituted. 
6. Extraction/Wash Solution (0.2% TFA) 
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7. Elution Solution (0.1% TFA/ 50% acetonitrile) 
 
IN-GEL DIGESTION AND PEPTIDE EXTRACTION PROTOCOLS: 

1. Cutting 2-D stained gel protein spots:   
Stained gel spots/bands are sliced in narrow pieces (1D2 mm diameter). Place the gel pieces into 
the ZipPlate wells. 

2. Washing and Dehydration: 
1) Add 100 µL Buffer 1 to each well, incubate for 30 minutes. 
2) Remove the plate cover. Apply full vacuum (15D20" Hg). Release the vacuum once all the 

solution has been emptied from the wells. 
3) Add 100 µL Buffer 2 to each well, replace the plate cover, and incubate for 30 minutes and 

remove buffer. Repeat once. 
4) Add 200 µL of 100% acetonitrile to each well containing gel pieces, replace the plate cover, 

and incubate for 10 minutes. Apply full vacuum for 2 minutes to completely remove 
acetonitrile from the wells.  

3. Trypsin digestion: 

5) Add 15 µL of the prepared Trypsin Solution (final concn.:11ng/ul in 25mM ABC buffer, made 
from the stock solution) to each well.  

6) Replace the plate cover. Incubate using either of the following conditions: a) 3 hours at 37 °C, 
or, b) overnight at 30 °C. 

4. Extraction and Elution: 

7) Pipette 8 µL of 100% acetonitrile directly onto the resin or the bottom of the well. Do not add 
acetonitrile directly to the gel piece. Incubate for 15 minutes at 37 °C. 

8) Add 130 µL of Extraction/Wash Solution (0.2% TFA) to each well. Replace the plate cover 
and incubate at RT for 30 minutes. Apply partial vacuum (5-7" Hg). Release the vacuum once 
all the solution has been emptied from the wells. 

9) Add 100 µL of Extraction/Wash Solution. Apply full vacuum (15D20" Hg). Release the 
vacuum once all the solution has been emptied from the wells. Repeat once, Maintain vacuum 
for 5 additional minutes after all the wells are empty. 

10) Dispense 20 µL Elution Solution into the center of the wells containing gel pieces. Apply 
vacuum to elute peptides into a micro-titer plate. 

11) Peptide extracts are dried on a speed-vac at room temperature. 
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5. Spot sample on to the MALDI sample target plate: 

12) Dried extract is re-dissolved in 1 µL of matrix solution [5 mg ml of a-cyano-4-
hydroxycinnamic acid (CHCA) in 0.1% TFA, 50% ACN in MilliQ water]. 

13) All solution that can be pipetted out from the well is used to spot onto the MALDI target plate, 
and allowed to dry in air, prior to analysis by Mass Spectrometry 

 
Mass Spectrometric Analysis 
1. MS Instrument used: MALDI-Tof-Tof MS: 4700 Proteomics Analyzer, S/N 34700098 (purchased in 

January 2004) (Applied Biosystems, Framingham, MA, USA) 
2. Instrument settings:   

Operation Mode: Reflector 
Delayed Extraction time: 25-1000 ns 
Instrument mode: Positive Ion mode 
Accelerating Voltage: 20000V 
Mass Range: 800 to 3500 M/z 
Laser power: 3400 for MS; 4200 for MS/MS 
Laser shot frequency: 200 Hz 
For MS mode: 1500 laser shots = 1 MS spectrum (50 shots /sub-spectrum) 
For MS/MS mode: 5000 laser shots = 1 MS/MS spectrum (50 shots /sub-spectrum) 
Collision Gas for CID: Nitrogen 
Collision Energy: 1KV 
Resolution for MS mode: approx 12000 D 20000 
Resolution for MS/MS mode: approx 2000 D 5000 

3. The instrument was calibrated with the Applied Biosystems 4700 Proteomics Analyzer 
Calibration Mixture 

 

Applied Biosysytems 4700 Proteomics Analyzer Calibration Mixture 

Peptide Charge state Average mass Monoisotopic mass 

Des- Arg1-Bradykinin +1 905.05 904.4681 

Angiotensin I +1 1297.51 1296.6853 

Glu1-Fibrinopeptide B +1 1571.61 1570.6774 

ACTH (clip 1-7) +1 2094.46 2093.0869 
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Data Processing Parameters: 
Combined MS-MS/MS searches were conducted with the selection of following criteria:  

a. Data Processing Software used: Data Explorer v 4.6 (Applied Biosystems) 
b. S/N Ratio in MS/MS mode for peak identification: > 40 
c. Search Engine used: MASCOT v 2.0 (Matrix Science Ltd., London, UK) 
d. Mass Error: below 100ppm for MS; below 0.2 Da for MS/MS analysis 
e. Using NCBInr Protein Database, selecting all entries, using the parent ion mass with an error 

tolerance of 100 ppm and MS/MS fragment mass tolerance of 0.2Da 
f. With carbamidomethylation of cysteine (fixed modification) & methionine oxidation (variable 

modification). 
g. Database used for searching: NCBInr. (updated every two weeks) 

 
 
 
 
 
 

 

  

  

 

 

 

 

 

 

 

 

ACTH (clip 18-39) +1 2466.72 2465.1989 

ACTH (clip 7-38) +1 3660.19 3657.9294 
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APPENDIX E 

 

PERIODONTITIS CLASSIFICATION 
 

Several distinct frorms of periodontal diseases have been described.  For the purposes of simple 
approach, we followed this classification separated by Wilson et al., 1992 which are based on practical 
approaches to the treatment of these diseases.  
Group I: chronic form of gingivitis and adult periodontitis 

- chronic gingivitis 
- chronic adult periodontitis (AP) 

                          
                 Mild AP               Moderate AP                  Severe AP 

                 Clinical Presentation   
4 to 5 mm pocket probing depths (PD)   5 to 6 mm PD       7 mm (PD) 
Minimal or no furcation invasion (FI) early to moderate FI            vary from early to through- 

    and-through 
Bleeding upon probing, supparation,          Bleeding, suppuration,      Bleeding, suppuration,  
or other signs of active disease present       or other signs of disease      or other signs of disease 

activity        activity  
Often see fremitus or     Usually see fremitus and  
bidigital tooth mobility     bidigital tooth mobility 

                                                                   Radiographic Presentation 
no bone loss is apparent on                         A radiograph of the area      Severe bone loss is seen on  
the radiograph                                             in the clinical photograph,   the radiograph  

showing minimal apparent  
bony destruction  
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Group II: other, less commonly seen forms of gingivitis 
- acute necrotizing ulcerative (ANUG) 

otherwise systemically healthy (Vincent5s) 
AIDS-associated (may progress to periodontitis) 

- steroid hormone-influenced 
- medication-influenced gingival overgrowth 
- desquamative gingivitis 
- other causes 

Group III: more UaggressiveV forms of periodontitis 
- prepubertal periodontitis 

localized 
generalized 

- localized juvenile periodontitis 
- generalized juvenile periodontitis 
- rapidly progressive periodontitis 
- refractory periodontitis 

Group IV: periodntitis associated with systemic diseases 
- HIV-related 
- Diabetes (type 1) 
- Nutritional deficiency (scurvy, etc) 
- Stress 
- Papillon-LeFevre syndrome 
- Down5s syndrome 

Group V: the conditions termed gingival recession 
- localized 
- generalized 

Group VI: inflammation around dental implants, currently termed peri-implantitis 

Wilson, T.G., Kornman, K.S., and Newman, M.G. 1992. Chapter five Diagnosis of periodontitis and 
conditions using a traditional approach, Advance in periodontits, Wilson, T.G., Kornman, K.S., 
Newman, M.G. (ed) Quintessence Publishing Co, 74-86. 
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APPENDIX F 

89:;<=;>? 

@A:;<=:@BCDE>F GHCD;I>HJK:LDCMNOPCQ Lactobacillus paracasei HL32 :RSTAQCDL>9LUF Porphyromonas 

gingivalis 8?QCDQEAVDLWD<XJ?YOG 

:DIZ?  XEC?[\BAEC?XIT?J9]SA 

 

  ./0123/0 415.67618  90:;<=>8?@ AB8C.D2EC0FG:HB8:608IJ3KL4MN6O0EK:4O0DL>C  PEQ.D2RJ5RI74C072./0
8CI<HB8:6087MS   

� !"#$%&"!'()*!+ ,-./  4C07D0329T7U8VD<MHD60;29T7H8B98J4K7W@DK62;= (H8B8O0<Q70X)   ZGN:<MEK6[?QXK:\01 (H98X
X>\0198Q6D=BI0<2./0A3)  H8B7MS1=]X/=CDLA7B74MN<MD0L̂WKS:PWC 30 9_29T7W/7]9  ;02UWÛEK626JX306 WJX2RVSD1D8@]`H8
H<P7; 3J73JI0EJ; A78CD:2U:VD6 4O0AU/26JX8CD:EG698J4K7W@   2<VND4C0729T7H8B7MS B7A7B8D=B8KI.D:4C07<MHD60;29T7H8B
98J4K7W@DK62;=    U<D à73Q8K6[0 HXL6086O03KX2RVSDH8B4MNDL>CA78CD:2U:VD6  DK7]X/P6C608.>XUJ79>7/26E0806 à7 608AR/
L0cC02RVSD6d29T74MN7JL< PWC2RVSDWKI7MS6O03KXL06  PEQ9a33=̂K7LK:1=9a5U02RVSDXVSDWCDL0   3G:<M6081L0L0<1Ke70L0AU/DD6f4gJh
XM.GS7    XJiK7 415.67618  90:;<=>8?@ PEQB?Q ]X/jG6[0H98WM74MN;0<08FcC02RVSDXK:6EC0I  PWCLK:.0X./D<>E;O0BK5DM6 3 
./D<>E  ./D<>EP86 BVDBI0<B:WKI.D:H98WM72<VND;K<lK;7SO0E0LPEQ7SO02UEVD:2U:VD6  ./D<>E4MN;D: BVDBI0<9EDX\KLWCD
27VSD2LVND98J4K7W@ HXL4X;D=6K=2ZEE@4MN]X/306 à7PEQ2U:VD6  HXL7O0<030627VSD2LVND=8J2I? à7PEQ8CD:EG698J4K7W@   ./D<>E
4MN;0< BVD 608LGXWJXPEQ60868CD7.D:23E4MN<M;CI7l;<.D:H98WM7 

$+01/2&3456-0#*,7'89&-!**!+ ,-./ 

1. XYZ[\]^_`[abc]defg Xahijakl[]\]^ k̂\m]n^_Y ôpk[qr 
2. e]\absg]c]ft_s]f_uqksvt  w]f]^x[y]zYpy]XYZ[c]{g]X|h}j 

3. ~vnj\]w\]^X\ovn^_Y ôpk[qrX ĥ}j k̂u |[ov �̂[�^u 
NCQXEC?:@BCDE>FVLDKQCDXEC?PM^_BDJ9QCD 

1. wkf�]m�r�y][s[ 9 �`j XYZ[Xs~] 3 []pt  Xahij\^j\�`jf�~d[�bbwjbx]f 

2. q^s�w���]a|gjuY]\XYZ[Xs~] 5 []pt 
3. X\�bqksjcg]u [}y]~]c�~�[}y]Xe~hjuXeuhj\ X[h}jXchijb ôXs�^jb^]\��[ e ĥj X[h}jXchijb ôXs� ĝju~�\Y ôpk[qr   

jcg]udvjcg]ue[�iu  ��}[\kbw�]s�|gjuY]\�ju�qg~�b�__~ 

4. ��`so�kc��̀u�~�]ce~ku\]^q^s�w���]a|gjuY]\pk[pt  nvc\]^fjbdb��̀u�~\]^q^s�w���]a 

� !"#:56/)456(!-#*,7'89& 68?M26JX\0IQ2EVDXUL̂X]UER/0306608ULKN:8CD:EG698J4K7W@  ;0<08FAR/;08RCILA7608U/0<
2EVDX  ZGN:3Q<M98Q3O0DL>C4MNBEJ7J64K7W688<   

H<X`<WDMVZ;?OXIT[\B]\QabQcCPM^_BDJ9 k̂bp^]b�`jf�~\]^q^s�w���]a|gjuY]\ 
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;STAXITAZ\E@AK?JQ><PJZ 

UKIU7/0HB8:608IJ3KL pa�. \[\a^  Y]uwfb�^�r  �]_so|]njm�sopc] _��pk[q�apc�]wq r̂ 
fe]sopc]~kcwu�~][_ ô[p r̂ sopc]X�qe]vde�g j.e]vde�g �.wu�~] 90112   Xbj r̂np^�kapr 01-

5431433 

D0308L@4MN98G6[0 ̂ �.v^.�t^�a~  � t̂|[� �]_so|]Xp_n[n~ctX�wk|\^^f _��X�wk|�]wq r̂ 
fe]sopc]~kcwu�~][_ ô[p r̂ j.e]vde�g �.wu�~] 90112   Xbj r̂np^�kapr 074-288850 

D0308L@4MN98G6[08CI< v^.Xw[ger  �\`s[a k̂q[r �]_so|]Xp_n[n~ctX�wk|\^^f _��X�wk|�]wq r̂ 
fe]sopc]~kcwu�~][_ ô[p r̂ j.e]vde�g �.wu�~] 90112 Xbj r̂np^�kapr 074-288840 

:>dCXITYBAK:@BCDE>FVLDKQCD   
d[j]w]wfk_^Y\qo j]w]wfk_^pti��[xj[�~�j]w]wfk_^ptiX�`] k̂b\]^py]�k~cY ôpk[qr d|`Xs~] 1 

_ k̂}u  
d[j]w]wfk_^n^_Y ôpk[qrjk\Xwb�~�j]w]wfk_^Xeuhj\Y\qo d|`Xs~] 2 _ k̂}u  

x`]pg][qkvwo[d�X�`] ĝsfd[n_^u\]^[t}��ft�k}[qj[�ju\]^so�kcptiX\tics�̀ju\kbpg][_hj �`jpti………. 
� 1. 68?M26d=7SO02UEVD:2U:VD6PEQ7SO0E0L  j]w]wfk_^Y\qo��zv`^kb\]^q^s�w���]a|gjuY]\XYZ[Xs~] 5 []pt 

qjb�bbwjbx]f�y][s[ 9 �`j XYZ[Xs~] 3 []pt  e~ku�]\[k}[��`so�kc��X\�b[}y]~]cv`scso�tb`s[[}y]~]c�~�X\�b[}y]Xe~hju
Xeuhj\v`sc\^�v]m�kbd|̀Xs~]Y^�f]� 15 []pt  a^`jf��`u\]^q^s�w���]a|gjuY]\^sfd|̀Xs~] 25 []pt 

� 2. 68?M26d=7SO02UEVD:2U:VD6PEQ7SO0E0L  j]w]wfk_^n^_Y^opk[qrjk\XwbX^h}j^ku�bb^�[�^u ��zv`̂ kb\]^q^s�
w��-�]a|gjuY]\XYZ[Xs~] 5 []pt qjb�bbwjbx]f�y][s[ 9 �`jXYZ[Xs~] 3 []pt  e~ku�]\[k}[��`so�kc��X\�b[}y]~]cd|̀Xs~]
Y^�f]� 10 []pt  a^`jf��`u\]^q^s�w���]a|gjuY]\    e~ku�]\[k}[[kvef]c_^k}uxkvzYjt\ 2 j]poqcr XahijX\�b[}y]Xe~hju
Xeuhj\d|̀Xs~] 5 []pt 

�  3. 68?M26d=27VSD2LVND=8J2I? à7  j]w]wfk_^qjb�bbwjbx]f�y][s[ 9 �`j XYZ[Xs~] 3 []pt [y]��[xj[f]
��vX[h}jXchijb^oXs�^jb^]\��[   

�  4. 68?M26d=27VSD2LVND=8J2I?8CD:EG698J4K7W@  j]w]wfk_^qjb�bbwjbx]f�y][s[ 9 �`j XYZ[Xs~] 3 []pt   
[y]X[h}jXchijb^oXs�^gju~�\Y^opk[qr�[]vzfgX\o[ 0.5x0.7 q]^]uX�[qoXfq^ �y][s[ 2 |o}[ pti��q`jux�\qkvjj\�]\\]^py]�k~c
Y^opk[qrzYpy]\]^�c\X�~~r 

]<CIC04C073Q2./08CI<A7HB8:608IJ3KL7MSU8VD]<C  4C073QLK:B:]X/8K=6088K6[04MNXM2RC72XMLI6K=l>/9oILB7DVN7 p PEQF/04C07
W/D:6084MN3QFD7WKIDD6306608jG6[07MS2<VNDAX  4C076d;0<08F68Q4O0]X/DLC0:DJ;8Q 

e]\pg][ft_y]x]fdv � \gj[pti��qkvwo[d�X�`] ĝsfn_^u\]^[t}  nY^v�k\x]f_����`so�kczv̀jcg]uXq�fpti 
 

       �j�jb_��XYZ[jcg]uw�u 
                             pa�.\[\a^  Y]uwfb�^�r 
         ekse[̀]n_^u\]^so�kc 
NFCZ:NYU :-  QDUeCAEC?@BAL>CF8NB:@BC8PQEA?:fg?;STAZ<?ZAF:@BCDE>FVLDKQCD 
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h99Z<?ZAF:@BCDE>FQCDabQcC 

n_^u\]^so�kcX^hijuw]^|tswkuX_^]�er�]\ Lactobacillus paracasei HL32 

 Xahij\]^_sb_�f Porphyromonas gingivalis d[\]^\gjn^_Y^opk[qr 

 

sk[pti…………..Xvhj[………………a.�…………………. 

 �`]aX�`]……………………………………….……..j]c�……………….Y�  j]�kcjc�g
b`][X~�pti……………… 

x[[…………………………qy]b~……………………….jy]X�j………………………..

�kueskv……………………… 

zv`^kb\]^j�ob]c�]\��`so�kcx�uskqx�Y^�wu_r�ju\]^so�kc  so�t\]^so�kc  jk[q^]ce^hjj]\]^ptij]�X\ov��}[�]\\]^so�kce^hj�]\
c]ptid|̀  ^sfpk}uY^�nc|[rpti��X\ov��}[�]\\]^so�kcjcg]u~�Xjtcv�~�ft_s]fX�`]d�vt�~̀s 

 

 e]\�`]aX�`]zv`^kb�~�`]uX_tcu�]\\]^so�kc  �`]aX�`]��Y�obkqo  vku[t}…qovqgj��`^kb�ov|jbn_^u\]^so�kc[t}_hj  

1. pa�.\[\a^ Y]uwfb�^�r wx][ptiqovqgj �]_so|]njm�sopc] _��pk[q�apc�]wq^r Xbj^rnp^�kapr…01-

5431433…e^hj...2. ^�.v^.�t^�a~  �^t|[�  …wx][ptiqovqgj �]_so|]Xp_n[n~ctX�wk|\^^f _��X�wk|�]wq^r 
Xbj^rnp^�kapr…074-288840 e^hjXfhijftY��e]dv � X\ov��}[X[hiju�]\\]^py]so�kcd[X^hiju[t}�`]aX�`]w]f]^x^`juX^tc[zY
pti_�bvt_��pk[q�apc�]wq^r fe]sopc]~kcwu�~][_^o[p^r  j.e]vde�g �.wu�~]  90112  np^�kapr 074-28-

7510 

 e]\��`so�kcft�`jf�~XaoifXqofpk}uv`][Y^�nc|[r�~�npmptiX\tics�`ju\kb\]^so�kc[t}  ��`so�kc����`ude`�`]aX�]̀p^]bjcg]u
^svX^�s  nvczfgY�vbku 
 �`]aX�`]ftwop�opti���juv\]^X�]̀^gsfn_^u\]^so�kcnvcfoq`ju��`udep̀^]b~gsue[`]nvc\]^uv\]^X�`]^gsf\]^so�kc
[t}  ��zfgft�~\^�pbqgj\]^zv`^kbb^o\]^e^hj\]^^k\m]pti�`]aX�`]��zv`^kb�qgY^�\]^dv 

 ��`so�kc^kb^jusg]��X\�b�`jf�~X�a]�ptiX\tics\kbqks�`]aX�`]XYZ[_s]f~kb ��zfgXY�vX�c�j̀f�~e^hj�~\]^so�kc�ju
�`]aX�`]XYZ[^]cb�__~qgjw]�]^�|[  ��XY�vX�czv`X�a]�d[^�YptiXYZ[w^�Y�~\]^so�kc  e^hj\]^XY�vX�c�`jf�~qgj��`fte[`]pti
ptiX\tics�`ju\kb\]^w[kbw[�[�~�\y]\kbv��~\]^so�kc 

�`]aX�`]zv`jg][/zv`^kb\]^j�ob]c�`j_s]f�`]uq[̀�~̀s �~�ft_s]fX�`]d�vtp�\Y^�\]^ ��uzv`~u[]fd[dbco[cjf
[t}v`sc_s]fXq�fd�nvc[k\so�kczv`de`wy]X[]�bbco[cjfpti~u[]f�~̀s\kb�`]aX�`]XahijX\�bzs̀XYZ[e~k\�][ �y][s[ 1 |�v 

 

    

  ~u|hij..………………………………………��`co[cjf 

  ~u|hij……………………………………….ekse[`]
n_^u\]^ 

     ~u|hij..………………………………………ac][ 

     ~u|hij..………………………………………ac][ 
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\~�gfpti..............................sk[pti........../........../..........ef]cX~�.......... 
 

h99HA9]CF 

n_^u\]^so�kcX^hijuw]^|tswkuX_^]�er�]\ L. paracasei HL32 Xahij\]^_sb_�f P. gingivalis d[\]^\gjn^_Y^opk[qr 

 

1. j]c�..................  Y�                                                                                                                                                                      1 
2.  Xa�           �1 e�ou          �2|]c                                                                                                                            2 

3. j]|ta             �1 ^kb^]|\]^        �2 _`]�]c          �3 ^kb�`]u           �4 a[k\u][b^omkp 

                                              �5 a^�wu{r           �6 Y^�fu          �7 X\mq^\^��   �8  jhi[�......................                     3 

4. �]w[]             �1 a�p�                 �2 _^owqr          �3 jow~]f           �4 a^]ef�r-�o[v�                          4 
                                              �5 �o\�r          �    6 jhi[�................. 

5. \]^^k\m]n^_Y^opk[qr 
                �1 zfgft                                            �2 _y]�[�[y]\]^v��~w���]a|gjuY]\                                                 5 

                                              �3 ��veo[Y�[/ X\~]^]\��[              Xfhij......../......../........       
         �4  �k~cY^opk[qr��     Xfhij......../......../........ 
         �5 jhi[�....................... 

6. Y^�skqop]u\]^�apcr 
�1zfg^� ̀                                                             �3 n^_eksd�           �4 _s]fvk[n~eoqw�u  �5 n^_X~hjv                      

                          �2 zfgftn^_                      �6 n^_�`j            �7 n^_zq��           �8 n^_Xb]es][                  6 

                                         �9 n^_��fo�à        �10n^_qkbjk\Xwb       �11n^_��fo_�`f\k[
b\a^gju 

            �12 sk�n^_                �13�à����..         �14�]s�qk}u_^^�r       
            �15 jhi[�.......................................... 

7. Y^�skqop]upk[q\^^f�ju_^jb_^ks 

                 �1 zfĝ �`                                            �3 n^_Y^opk[qr         �4  n^_��[��                                                      7 
                   �2 zfgftY��e]                                         �5 jhi[�....................... 
8.  \]^v��~w���]a|gjuY]\ 
                 �1 zfgzv`py]                                            �2 jhi[�..................................                                                          8 
                   �3 [}y]c]b`s[Y]\|[ov...Xfhij...............    �4  �Y^u��[ 

  _s]fxti........_^k}u/...............  _s]fxti........_^k}u/...............   

9. \]^w�bb�e^ti 
                 � 1 zfgft                                                 �2  ft   _s]fxti.......fs[/..............sk[/Xvhj[/Y�                                     9

            � 3  X~o\   ^�c�Xs~]X~o\..............sk[/Xvhj[/Y�                                      
  

(\^�tX\�bX[h}jXchijb^oXs���[�~�^gju~�\Y^opk[qr py]x�u�`j 9) 
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\~�gfpti..............................sk[pti........../........../..........ef]cX~�......................... 
10. \]^q^s�w���]a|gjuY]\ (bk[p�\X�a]�\~�gfptiX\�bqksjcg]u[}y]~]c�~�[}y]Xe~hjuXeuhj\) 

10.1 �y][s[��[ptiXe~hj...................�ti 
10.2 vk|[tXeuhj\        �   ^�vkb 0        �   ^�vkb 1         � ^�vkb 2        �   ^�vkb 3 

10.3 ^gju~�\Y^opk[qr �~�_s]fso\]^pti|gju^]\��[ 

^gju~�\Y^opk[qr (ff) 
Bucccal Proximal Lingual 

 
�ti��[ 

M C D M D M C D 

 

_s]fso\]^pti|gju^]\��[ 
 

b^oXs�ptiX\�b[}y]Xe~hjuXeuhj\ 

qy]�e[gu ≥ 7 ff/ ≤ 3 ff  
16/17         1     2     3  
26/27         1     2     3  
13/23         - ..........MB/ML 

36/37         1     2     3 ..........MB/ML 

46/47         1     2     3 ..........MB/ML 

11/21         -  
31/41         -  
��..         1     2     3 ..........MB/ML 

 

11. \]^X\�bqksjcg]u[}y]~]c 

�k}[qj[�~�so�t\]^ Y^of]q^  
(f~) 

jkq^]ze~ 

(f~/[]pt) 
1. [}y]~]cd[�]s�zfgft\]^\^�q�`[ X\�bXYZ[Xs~] 5 []pt   

2. [}y]~]cd[�]s�\^�q�`[ nvc\]^X_t}csa]^]��[XYZ[�kues� 1 []pt  �~̀sX\�bXYZ[Xs~] 5 []pt   

 

~u|hij................................................... 
(.........................................................) 

                                                         pk[q�apcr��`q^s� 
������������������������������������������������� 
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pg][ ft/ zfgft Y���kcXwticuqgj\]^X\ovn^_Y^opk[qrvku[t} 
                     �     Y^�skqop]u\]^�apcr��������������������������������... 
                     �      Y^�skqop]upk[q\^^f...�������������������������������... 
                     �      \]^v��~w���]a|gjuY]\������������������������������...... 
                     �     \]^w�bb�e^ti��������������������������������.................. 
pg][ ft/ zfgft n^_Y^opk[qrjk\Xwb _hj����������������������������������... 
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