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Abstract

Objective: The purpose of this study was to evaluate the antimicrobial activity

of three Thai medicinal plants on three periodontopathic bacteria.

Materials and methods: Parts of Murraya paniculata, Azadirachta indica

var. Siamensis and Chromolaena odorata were extracted using various

organic solvents of different polarity; i.e. n-hexane, ethyl acetate,

dichloromethane, chloroform and methanol.The agar diffusion technique

was used to screen the crude extracts for their antimicrobial activity

against Porphyromonas gingivalis (ATCC33277, FDC381), Prevotella

intermedia (ATCC25611), and Aggrigatibactor actinomycetemcomitans

(ATCC43718,Y4).

Results: All extracts demonstrated growth-inhibition effect against all

strains of tested bacteria but were different in the spectrum of inhibition.

The ethyl acetate extracts of Murraya paniculata leaves and Murraya

paniculata branches exhibited comparable activity to that of the standard

drug chlorhexidine when tested against Porphyromonas gingivalis FDC

381.

Conclusion: Crude extracts from leaves and branches of Murraya paniculata,

leaves of Azadirachta indica var. Siamensis, and leaves of Chromolaena

odorata using appropriate organic solvent demonstrated antimicrobial

activity to Porphyromonas gingivalis, Prevotella intermedia and Actino-

bacillus Actinomycetemcomitans.

Key words: antimicrobial activity, Thai medicinal plants, periodontopathic

bacteria, crude extracts
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Introduction
Plants have been used in folk medicines for

thousands of years. Previous studies revealed that

phytochemical constituents in plants from Rutaceae,

Meliaceae and Asteraceae families exhibited anti-

microbial activity against various bacterial species both

Gram-positive and Gram-negative.1-4  Murraya pani-

culata (L.) Jack (Rutaceae) known in Thai as çKaewé

is a shrub or small sized tree, which grows up to

10 meters, distributed widely in tropical and subtro-

pical Asia. Its leaves and roots have traditionally

found wide medicinal uses in southeast Asia and

China.5 From previous chemical investigations, the

isolation of isoflavonoids,6 sesquiterpenoids,7 fla-

vonoids8,9 and coumarins10 from its dried parts were

reported. Azadirachta indica A. Juss. var. Siamensis

Valeton, Thai name çSa-dao Thaié, also known as

Neem, belongs to the Meliaceae family. It is a sub-

tropical tree native to the drier regions of Asia and

Africa. Some parts of the plant, especially its leaves,

exhibit a wide range of pharmacological activities and

medicinal applications.3 The antibacterial activity

against a wide variety of pathogenic bacteria has

been evaluated and known from ancient times.11 tri-

terpenoids,12,13 tetranortriterpenoids,14 isoprenylated

flavonoids,15 diterpenoids16 and limonoids17 are among

active phytochemicals produced from this plant. Chro-

molaena odorata (L.) R. M. King & H. Rob. (Asteraceae),

called çSarb-suaé, is a diffuse, scrambling shrub

that grows in southern Asia and western Africa. It

forms a tangle of bush from 3 to 7 meters in height

when growing in the open environment. The inves-

tigations of the chemical constituents of this plant

have identified various compounds that demonstra-

ted antimicrobial activity. These chemicals include

flavonoids,18,19 tannins20 and terpenoids.21 The extract

of the leaves of C. odorata has shownto inhibit the

growth of bacteria.1,2

Even though extracts from these plants show

antibacterial property, there is scarce evidence on

their killing efficacy on bacterial species causing peri-

odontitis, the disease that 10-15% of the global

population suffered from its severe form.22 Gram

negative anaerobic, black-pigmented bacteria, Por-

phyromonas gingivalis and Prevotella intermedia, are

periodontitis causative bacteria usually identified in the

subgingival biofilms harvested from active periodontal

pockets or in inflamed gingival tissue.23 Aggregatibac-

tor actinomycetemcomitans is another Gram-negative

bacterium associated with various infectious disease

including aggressive periodontitis.24 Though the be-

nefit of antibiotics in the treatment of periodontitis,25

the growing problem of antibiotic drug resistance

might hinder the use of these medications. It is inter-

esting to verify the antibacterial properties of extracts

from these three plant species against periodontopa-

thic bacteria. The aim of this study was to evaluate

plant extracts from M. paniculata, A. indica var.

Siamensis and C. odorata for their antibacterial

efficacy on the periodontopathogens, i.e. A. actinomy-

cetemcomitans, P. gingivalis and P. intermedia.

Materials and Methods
1. Plant materials

The leaves and branches of M. paniculata

were collected from Hua Mark District, Bangkok, leaves

of A. indica var. Siamensis were collected from Minburi

District, Bangkok and leaves of C. odorata were

collected from Bang Na District, Bangkok. Voucher

specimens were deposited at the Faculty of Science,

Ramkhamhaeng University.

2. Extraction process

The air-dried powdered plant materials were

extracted successively with the following organic
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solvents: n-hexane, ethyl acetate (EtOAc) and me-

thanol (MeOH) for the leaves and branches of M.

paniculata; n-hexane, chloroform (CHCl
3
) and MeOH

for the leaves of A. indica var. Siamensis; n-hexane,

dichloromethane (CH
2
Cl

2
) and MeOH for the leaves

of C. odorata using maceration method. The solutions

were filtered and the solvents were removed under

vacuum at ca. 40 ÌC using a rotary evaporator to give

crude extracts. The quantities and percentage yields

of the extracts obtained from the above plant materials

are presented in table 1. Each of the plant extracts

was dissolved in dimethyl sulfoxide (DMSO, Sigma,

St. Louis, USA) to obtain the solutions of 100 mg/ml

(w/v) concentration.The stock solutions were kept in

a refrigerator at the temperature of 4-8 ÌC.

3. Microorganisms

The antibacterial activities of all plant ex-

tracts were determined against Porphyromonas

gingivalis ATCC 33277 (Pg ATCC 33277), Porphy-

romonas gingivalis FDC 381 (Pg FDC 381), Prevotella

intermedia ATCC 25611 (Pi ATCC 25611) and

Aggregatibactor actinomycetemcomitans ATCC 43718

(Y4) (Aa ATCC 43718,Y4).

3.1 Culture media

The medium used for the growth of the

microorganisms was Brain heart infusion broth (BHI).

The following agar media were used for the antimicro-

bial test: Brucella (Oxoid®) supplemented with hemin

and vitamin K for Pg and Pi. Trypticase soy agar with

bacitracin and vancomycin (TSBV) for Aa

3.2 Inoculum

Pg and Pi were inoculated into prereduc-

ed BHI broth and incubated in Anaerobic chamber

(Anaerobic system, Forma Scientific, Inc.) at 37 ÌC for

5-7 days. Aa was inoculated into prereduced BHI

broth and incubated at 37 ÌC in 5% CO
2
 atmosphere

for 3-4 days. The bacterial suspension was then

diluted with BHI broth medium to obtain approximately

1x108 cfu/ml of bacteria, comparable to 0.5 Mc-

Farland turbidity standard.

4. Antibacterial activity

The growth inhibition tests were performed

using agar diffusion technique. One hundred microlitre

(μl) of each BHI-suspended microorganism was

distributed on the agar medium (25 ml/plate) using

small-size glass beads. Once the agar surface was

dried, it was punched to create a 5 millimeters

diameter well which was filled with 4 μl of the

plant extracts solution. The positive control and the

negative control were filled with chlorhexidine 2%

and DMSO respectively. Each plate cultured with

Pg or Pi was incubated in anaerobic chamber at

37 ÌC for 5-7 days, whereas plates cultured with

Aa were incubated at 37 ÌC in 5% CO
2
 atmosphere

for 3-4 days. All tests were performed three times

and the antibacterial activity was expressed as the

mean diameters (mm) of inhibition zone produced by

the plant extracts.

Results
The yields of the plant extracts presented in

table 1. The results of the agar diffusion test of plant

extracts against periodontal pathogens were shown in

Table 2. The negative control (DMSO) showed no

inhibitory effect. The positive control (chlorhexidine

2%) showed average inhibition diameters of 18.5,

30.5, 17.5, 19.5 mm against Pi, Aa, Pg FDC381 and

Pg ATCC 33277, respectively.

Inhibitory effects of plant extracts against Porphyromonas
gingivalis (Pg)

The leaf and branch extracts of M. paniculata

demonstrated inhibitory effect against both strains of

Pg (Table 2). The EtOAc extract of leaves and branches
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of this plant species exerted high degree of inhibition

on Pg FDC 381 and Pg ATCC 33277 respectively. The

CHCl
3
 extract of A. indica var. Siamensis leaves

showed inhibition effect only against Pg FDC 381. All

hexane extracts did not exert inhibitory effect on these

bacterial strains except that of M. paniculata leaves

which exerted inhibition effect against Pg ATCC 33277.

All extracts of C. odorata and all methanol extracts

showed no inhibitory effect.

Inhibitory effects of plant extracts against Prevotella
intermedia (Pi)

The EtOAc and hexane extracts of leaves of

M. paniculata showed high degree of antimicrobial

activity against Pi (Table 2). The CHCl
3
 extract of A.

indica var. Siamensis leaves and the CH
2
Cl

2
 extract

of C. odorata leaves also demonstrated inhibitory

effect on Pi. The MeOH extracts of all plant species

did not give inhibition zone on the agar except that

of branches of M. paniculata. The hexane extracts of

A. indica var. Siamensis leaves and C. odorata leaves

did not have effect on microbial growth.

Inhibitory effects of plant extracts against Aggregati-
bactor actinomycetemcomitans (Aa)

The MeOH extract of A. indica var. Siamensis,

the CH
2
Cl

2
 extract of C. odorata and the MeOH extract

of leaves of M. paniculata were the best three ex-

tracts exhibiting antimicrobial activity against Aa

(Table 2). The extracts which have no effect on

microbial growth was the hexane and methanol extract

of C. odorata.

Plant extracts
Dry weight Quantities yield Percentage yield

(g.) (g.) (%)

Murraya paniculata (leaves) 1,640

Hexane extract 193.04 11.7

Ethyl acetate extract 103.75 6.3

Methanol extract 283.65 17.3

Murraya paniculata (branches) 2,338

Hexane extract 2.42 0.1

Ethyl acetate extract 10.00 0.4

Methanol extract 127.20 5.4

Azadirachta indica (leaves) 7,000

Hexane extract 135.08 1.9

CHCl
3
 extract 88.67 1.2

Methanol extract 212.86 3.0

Chromolaena odorata (leaves) 15,000

Hexane extract 41.10 0.2

CH
2
Cl

2
 extract 147.63 0.9

Methanol extract 427.10 2.8

Table 1 The quantities and percentage yields of the extracts from the plant materials used in this study

CHCl
3
 = Chloroform, CH

2
Cl

2
 = Dichloromethane
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Discussion
Traditional use of plants in treating various

infectious ailments might indicate the usefulness of

plant extracts in specific medical conditions. Evidently,

the antimicrobial properties of many plant extracts

have been reported.26,27 As the emergence of popula-

rities in natural therapies, the quantitative and qua-

litative data are required to confirm the effectiveness

and safety of plant extracts. Agar diffusion technique

used in this study showed effectiveness of tested

plants in growth-inhibition effect against all strains

of tested bacteria but were different in the specificity

of the spectrum of inhibition. C. odorata showed the

narrowest spectrum in that it could only inhibit the

growth of Pi and Aa, A. indica var. Siamensis demon-

strated inhibiting effects on all strains except Pg ATCC

33277 whereas M. paniculata exerted its activity

against all tested bacterial strains. This might be

explained by the difference in the chemical constituents

within each plant.3,5,13,14,15,23 It was worth noting that

the ethyl acetate extracts of M. paniculata leaves

and M. paniculata branches exhibited comparable

Table 2 Zone of growth inhibition (mm) showing antimicrobial activity of plant extracts against periodontal

pathogens

Plant extracts
Diameter of inhibition zone (Mean±±±±±SD)

Pi Aa Pg 381 Pg 33277
Murraya paniculata (leaf)

Hexane extract 13±5.29 6±0.71 0 9.5±3.92

Ethyl acetate extract 14±3.46 7±1 19±4 11±1.22

Methanol extract 0 8±2 0 0

Murraya paniculata (branch)

Hexane extract 11±2.76 7±0 0 0

Ethyl acetate extract 0 6.5±0.61 17.5±2.52 11.75±0.31

Methanol extract 9±2 6.5±0.61 0 0

Azadirachta indica (leaf)

Hexane extract 0 6.5?±0.61 0 0

CHCl
3
 extract 9.5±1.12 7±1.06 12.5±1.17 0

Methanol extract 0 9±2.47 0 0

Chromolaena odorata (leaf)

Hexane extract 0 0 0 0

CH
2
Cl

2
 extract 10.5±2.6 8.5±5.52 0 0

Methanol extract 0 0 0 0

Chlorhexidine 2% 18.5±1.54 30.5±0.61 17.5±0.5 19.5±2.52

DMSO 0 0 0 0

Pi = Prevotella intermedia ATCC 25611

Aa = Aggregatibactor actinomycetemcomitans ATCC 43718(Y4)

Pg 381 = Porphyraomonas gingivalis FDC 381

Pg 33277 = Porphyromonas gingivalis ATCC 33277

CHCl
3
 = Chloroform, CH

2
Cl

2
 = Dichloromethane, DMSO = Dimethyl sulfoxide
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activity against Pg FDC 381 to that of the standard

drug, chlorhexidine 2% (Table 2).

Within each plant, the results of this study

showed that the selection of the extracting solvents

might be important in the exploitation of the plant

activity. It was found that the different use of solvents

affected the effectiveness of plant extracts on bac-

terial growth-inhibition demonstrating in the difference

in the diameter of inhibition zone. Among the organic

solvents used, the moderately polar organic solvents

(CHCl
3
, CH

2
Cl

2
) seem to be the most suitable solvents

for the extraction of compounds that demonstrated

the best inhibiting effect on tested bacterial strain.

It was noted that the less polar organic solvent (n-

hexane) and highly polar organic solvent (MeOH)

could not extract the compounds essentially benefit

for inhibiting black-pigmented bacteria (Pg). Thus, it

could extrapolate that the polarity of the organic

solvent is an important factor in extraction of active

chemicals from the plants.28

Regarding bacterial susceptibility, all extracts

(except the hexane and methanol extracts of C.

odorata) inhibit growth of Aa. It was postulated that

this bacterial strain might be easily eradicated and the

active compounds could be found in all studied plants

extracted with organic solvents of different polarity.

Though most of the extracts of the studied plants

have less effectiveness against periodontopathic

bacteria comparing to chlorhexidine 2%, these plants

might have a significant advantage concerning adverse

effects. Chlorhexidine has many adverse effects, for

example, brown staining on teeth and oral tissues,

taste disturbance, allergic reaction,29 the use of plants

might be a good alternative since these plants have

been used to treat oral disease for century which

could be postulated that there is no harmful adverse

reaction.1,3,5

The agar diffusion technique is a useful method

in screening in vitro antimicrobial activity of substances

including plant extracts but is limited to preliminary

data only since the hydrophobicity of plant extract

solutions might prevent their diffusion through the

agar medium.30,31 The results obtained from this in

vitro test must be interpreted with care as this assay

may not demonstrate the full clinical potential of

these plants. As the studied plant extracts exerted

antimicrobial activity against these putative periodon-

topathic bacteria, this could interprete that there

might be chemical constituents with microbial inhibitory

effect in these plant extracts. The study conducts to

purify compounds and reveals chemical structure of

substance that have antimicrobial potential within

plants might be useful in the development of new

products for human use in treating periodontal disease.

Conclusion
Our study indicated that three Thai medicinal

plants: leaves and branches of Murraya paniculata

(Kaew), leaves of Azadirachta indica var. siamensis

(Sa-dao Thai) and leaves of Chromolaena odorata

(Sarb-sua), demonstrated antimicrobial activities

against the periodontopathic bacteria: Porphyromonas

gingivalis ATCC 33277, Porphyromonas gingivalis

FDC 381, Prevotella intermedia ATCC 25611 and

Aggregatibactor actinomycetemcomitans ATCC 43718

(Y4). The long time use of these plants as a method

of curing many ailments causing by bacteria may be

a reliable evidence showing their safety and economy.

Accordingly, the chemical constituents in these plants

might be potentially active enough to be used as

substances in manufacturing effective antimicrobial

medication for preventing and treating periodontal

infection. This achievement might not only be helpful

in treating the disease but also minimize the de-
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velopment of bacterial resistance. Further investigation

leading to a better understanding of Thai traditional

medicine is noteworthy.
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Abstract

Objective: The purpose of this study was to compare shear bond strengths

of two resin cements: Maxcem Elite (containing GPDM) and Panavia F

(containing MDP) to Co-Cr alloy.

Materials and methods: 24 pairs of two sizes of casting Co-Cr alloy cylinders

(∅15x1, ∅10x2 mm) were bonded together by two different resin cements

(Maxcem Elite and Panavia F).  After bonding, they were stored in 37 ÌC

water for 24 hours. After that, half of the specimens of each group were

thermal cycled in 4 ÌC and 60 ÌC water for 10,000 cycles. Shear bond

strength test was performed using a universal testing machine at a

crosshead speed of 0.5mm/min.

Results: Both resin cements showed no significant difference in shear

bond strength to Co-Cr alloy with or without thermal cycling conditions.

Conclusions: resin cement containing GPDM monomer (Maxcem Elite) can

achieve bonds to Co-Cr alloys comparable to resin cement containing

MDP monomer (Panavia F).

Key words: MDP, GPDM, resin cement, shear bond strength, Co-Cr alloy
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Introduction
Resin bonded fixed partial dentures (RBFPDs)

have evolved over the past 20 years, from the initial

report on the use of perforated cast metal as a

periodontal splint to the use of non-perforated cast

frameworks retained with specific metal surface

treatment and specially designed luting resins1. In

1973, the first use of wing-like retainers with funnel-

shaped perforations to enhance resin retention was

attributed to Rochette2. However, this perforated

retainer design had many disadvantages3. In the early

1980s, Livaditis and Thompson3 described the elec-

trolytic etching of the base metal alloy. Electrochemi-

cal etching is technique sensitive4. This has resulted

in the development of other surface treatment tech-

niques, including airborne particle abrading, tin-plating,

and metal primers3.

However, clinical debonding of RBFPDs often

occurs after a period of functional activity, suggesting

that failure results from fatigue within the resin cement.

The increased emphasis in adhesive dental materials

led to the development of resin cements for use with

the RBFPD. To improve the adhesive bond of resins to

the metal surface, a variety of resin cements have

been developed in which the resin component has

been modified to bond chemically to suitably prepared

metal surfaces by the incorporation of organic esters5.

Resin bonding is facilitated by the high affinity of

resins containing functional monomers, such as

carboxylic acid or phosphoric acid derivatives for the

metal oxide on the base metal alloy. These resins

have been shown to provide a durable bond to the

airborne particle-abraded metal surface of Ni-Cr and

Co-Cr alloys6,7.

10-Methacryloyloxydecyl dihydrogen phosphate

(MDP), one of the functional monomers, has been

successfully used as a key monomer in several ad-

hesive products such as Panavia. Numerous studies

regarding the bond strengths of this monomer to base

metal alloy have been conducted1,3,5,8-11.

While Maxcem Elite combines several monomers

including glycerolphosphate dimethacrylate (GPDM)

functional monomers were introduced. GPDM, a

phosphate-base functional monomer, has been suc-

cessfully used as dentin adhesive monomer. However,

little information is available concerning the bonding

ability to dental alloys.

The purpose of this study was to compare shear

bond strengths of two resin cements: Panavia F (con-

taining MDP) and Maxcem Elite (containing GPDM)

to Co-Cr alloys.

Materials and methods
Co-Cr alloy (Wironit®, BEGO, Bramen, Germany)

and two resin cements, Panavia F (Kuraray, Osaka,

Japan) and Maxcem Elite (Kerr, CA, USA) were used

in this study. The descriptions of the alloy and the

two resin cements are shown in Table 1.

Two cylindrical Co-Cr alloy specimens, sizes

15 mm in diameter and 1 mm thick, and 10 mm

in diameter and 5 mm thick, were cast from blue inlay

wax in a phosphate-bonded investment mold using an

induction casting machine. After casting, all specimens

were divested and finished by polisher machine

(METASERV 2000, Buehler, IL, USA.) with No. 600

silicon carbide abrasive paper under water.

The bigger alloy cylinders (15x1 mm) were

embedded in autopolymerizing PMMA resin (Triplex

Cold, Ivoclar vivadent, Liechtenstein), boxing with

polyethylene tube. After the PMMA resin completely

hardened, the surface bonding sites were finished

again by polisher machine with No. 600 silicon car-

bide abrasive paper under water.

The bond surface of both cylindrical alloys were

sandblasted with 50-μm Al
2
O

3
 (Korox, BEGO, Bra-

men, Germany) for 15 seconds. The air pressure was
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controlled at 0.5 MPa, and the distance of the nozzle

from the metal surface was about 5 mm. After that,

all specimens were cleaned in an ultrasonic cleanser

for 30 minutes, and then air dried and kept clean.

A piece of vinyl tape (50 micron thick) with

a circular hole 5 mm in diameter was positioned on

the surface of the 15-mm-diameter alloy specimen

to determine the boding area. A total of 24 pairs

of specimens were randomly divided into 2 groups

of 12 for each resin cement type. Under cement

manufacturer instructions, the specimenûs surface

was treated and resin cements were mixed and loaded

on the circular hole, then the other specimens were

placed on top of the hole to bond together. The bonded

alloys were transferred immediately to a loading device

under 5 kg load for 10 minutes to standardize the

luting pressure and ensure the cement film thickness

under vinyl tape barrier. The resin cement was allowed

to polymerize for 30 minutes at room temperature.

After that, specimens were immersed in 37 ÌC water

for 24 hours, and this state was defined as a non-

thermal cycling. Half of the specimens for each group

were tested for shear bond strength at this condition

(non-thermal cycling). The remaining specimens

were placed in a thermal cycling apparatus (TC 600,

KMIT, Bangkok, Thailand) between 4 ÌC and 60 ÌC

water with a 30-second dwell time per bath for

10,000 cycles. Immediately after thermal cycling, the

specimens were subjected to shear bond strength

test using a 0.8 mm thick knife-edge chisel coupling

with a universal testing machine (Instron 5566,

Instron Corp, Buckinghamshire, UK.) under a cross-

head speed of 0.5 mm/min until the specimens

debonded. The shear bond strengths in megapascal

(MPa) were calculated by dividing the debonding load

by bonded surface area of the test specimens.

After shear bond testing, the fractured interface

of the specimens was inspected under optical light

microscope (Nikon MM-11C, Nikon, Tokyo, Japan) at

x40 magnification to assess the type of bond failure.

Table 1 Alloy and resin cements used in this study

Material Composition

Alloy

- Wironit® (BEGO, 63.5% Cobalt, 29% Chromium, 5% Molybdenum

Bramen, Germany)

Resin cements

- Panavia F Paste A: LOT. 00072B

(Kuraray, Osaka, Japan) Dimethacrylate (DMA), 10-Methacryloyloxydecyl dihydrogenphosphate (MDP),

silanized silica, photoinitiator, dibenzoyl-peroxide

Paste B: LOT. 00316A

Dimethacrylate (DMA), N,N-diethanol-p-toluidine, accelerator,

functionalized sodium fluoride,silanated barium glass

- Maxcem Elite Base paste: Urethanedimethacrylate (UDMA), 2-hydroxyethyl methacrylate

LOT. 2999149 (HEMA),Camphoroquinone (CQ), Fluoroaluminosilicate, Other

(Kerr Co., CA, USA) Catalyst paste: Bis-GMA, 2-hydroxyethyl methacrylate (HEMA), Triethyleneglycol

dimethacrylate (TEGDMA), Bariumaluminofluoro silicateglass, Glycerolphos-

phatedimethacrylate (GPDM), Other
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The failure modes were classified into three categories;

(A) adhesive failure if 100% of the failure occur

at cement-metal interface in one side,

(B) cohesive failure if 100% of the failure

occur within cement

(C) Combination failures if the failure occur

adhesive in both side (cement broken in somewhere)

or occur partially cohesive.

For each set of specimens, the mean shear bond

strength and the standard deviation were calculated

and recorded. Kolmogorov-Smirnov test was performed

to test the normality of the data and Leveneûs test for

equality of variances. The value of each group was

analyzed by two-way ANOVA and Tukeyûs test at 95%

confident level.

Results
The shear bond strength of each resin cement to

Co-Cr alloy at non-thermal cycling and thermal cycling

for 10,000 cycles with theirs means and standard

deviations were computed and are presented in

Table 2. The mean shear bond strengths were 64.38±

8.22 MPa for Maxcem elite and 54.39±6.88 MPa

for Panavia F under non-thermal cycling condition.

The mean shear bond strength changed to 61.12±

8.33 MPa for Maxcem elite and 63.18±9.21 MPa

for Panavia F under thermal cycling for 10,000 cycles.

Shear bond strength of Panavia F seem to increase

when subjected to thermal cycling, while that of Max-

cem elite was found to decrease slightly.

The normality of the data and their homogeneity

of variances were statistically approved (p>0.05).

The results of two-way ANOVA are shown in Table 3.

The results revealed that the shear bond strengths

were not influenced statistically by both main factors

(cement type and thermal cycling) and their interac-

tion (p>0.05).

Under optical light microscope inspection, all

specimens exhibited a combination failure mode which

failure occur adhesive in both side (cement broken) as

shown in Figure 2.

Discussion
The development of adhesive resin cement has

received considerable attention in dental literature,

with particular interest paid to the resin component

that has been modified to bond chemically to suitably

prepared metal surfaces by the incorporation of

Table 2 The shear bond strength in MPa (mean±SD) of resin cement to Co-Cr alloy

Resin cement Non thermal cycling Thermal cycling

0 10,000

Panavia F 54.39±6.88 63.18±9.21

Maxcen Elite 64.38±8.22 61.13±8.33

Table 3 Results of Two-way ANOVA

Source SS df MS F Sig.

Cements 93.461 1 93.461 1.388 .253

Thermal cycling 46.579 1 46.579 .692 .415

Cement *Thermal cycling 216.510 1 216.510 3.215 .088

Error 1347.034 20 67.352

Total 90318.584 24
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adhesive functional monomers, which have high affinity

for metal oxides on base metal alloys. Regarding the

strengths of resin cements, the greater retentive

capacity of Panavia F has been noticed in previous

studies6,12-13. These materials, as well as their pre-

decessors, Panavia Ex and Panavia 21, have MDP

monomers in their composition. While Maxcem Elite

combines several monomers including glycerolphos-

phate dimethacrylate (GPDM) monomers were intro-

duced. This monomer has been successfully used

as dentin adhesive monomer. Therefore, the affinity of

these adhesive resin cements to bond to Co-Cr alloy

was evaluated.

In this study, all resin cements showed com-

parable shear bond strengths to each other in both

thermal cycling and non-thermal cycling conditions. It

can be speculated that the Maxcem Elite resin cement

which contained GPDM monomer, had an affinity to

bond to Co-Cr alloy, comparable to Panavia F which

contained MDP monomer.

The thermal cycling experiment was undertaken

to examine the effects of simulation in vivo tempera-

ture variations on the durability of the bond. The

results in this study showed no significant decrease

in shear bond strength after 10,000 cycles of thermal

cycling. Several factors of reduction in bond strength

after thermal cycling has been proposed; a) hydrolytic

degradation of adhesive resin14-16; b) poor polymeri-

zation and/or infiltration of adhesive resin17-18; c)

mechanical stress arising from difference in thermal

expansion between adhesive resin and substrate19.

The hydrolytic degradation was found as a key factor

for this matter and depend upon the type of adhesive

resin and number of thermal cycling15,20. The chemical

bond potential of MDP monomer to dentin showed

the hydrolytically stable even after 100,000 thermal

cycles20. GPDM monomer had less information about

hydrolytic stability after thermal-cycling, only up to four

years aging in water was evaluated14. The hydrolytic

stability of GPDM monomer was found comparable to

MDP monomer after aging for ones years21. Yoshida

K et al22, demonstrated the bond durability of MDP

monomer to Co-Cr alloy, they found significantly de-

crease in shear bond strength after 50,000 thermal

cycles. However, they found that the decreasing of the

bond strength after thermal cycling of phosphate-based

functional monomer was not gradually decrease (30-

40% decrease) compared to other type functional

monomer (80-90% decrease). These may be the

reason why the shear bond strength in this study

was not found significantly decrease after thermal

cycling.

Fig. 1 Combination failure; Panavia F, thermal cycling at 10,000 cycles

(A) resin cement, (B) metal surface
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The macro shear bond test was designed due

to the high hardness of alloy used in this study. The

study was concentrated to the bond between resin

cement and alloy, therefore the alloy-alloy bonded

with resin cement was designed without dentin. The

entire fracture surface of the bonded alloy in this

study was shown in the same pattern that resin cement

was cracked at the middle part and separate into

both sides of the specimen as shown in Figure 2. From

the study of finite element analysis for the shear

test23,24 using knife-edge chisel, found that the force

was concentrated more in the closer interface to the

chisel and found tensile stresses much higher than

shear stress in this point. Whereas shear stresses

were high at interfacial regions further from the point

of force application25. Therefore, the fracture pattern

of macro shear test using knife-edge chisel usually

found as adhesive at the closer part to the loading

point and then cohesive in weakest portion of the

system25.

As a result, the adhesive functional monomers

of Panavia F and Maxcem Elite, which contain MDP

and GPDM respectively, can bond comparable strongly

to Co-Cr alloys.

Conclusion
This study compared the shear bond strengths

of two resin cements and evaluated the effectiveness

of Maxcem Elite to Co-Cr alloys. Within the limits of

this study, the following conclusions can be drawn:

1. Both two resin cements showed comparable

shear bond strength to Co-Cr alloys.

2. The bond durability of both resin cement

quite stable after 10,000 thermal-cycles.
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®”π«π 20 ´’Ë ªíòπ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å∑’Ëº ¡πÈ”°≈—Ëπ‡¢â“‰ª„π§≈Õß√“°øíπ¥â«¬

‡≈π∑Ÿ‚≈ ‰ª√—≈ °≈ÿà¡∑’Ë 3 ®”π«π 20 ’́Ë ©’¥Õ—≈μ√“·§≈®“°À≈Õ¥‡¢â“‰ª„π§≈Õß

√“°øíπ ªî¥∑“ß‡¢â“§≈Õß√“°øíπ„π∫√‘‡«≥§Õøíπ∑ÿ°°≈ÿà¡¥â«¬‡§«‘¥Àπ“ 4 ¡‘≈≈‘‡¡μ√

·≈–∑“¬“∑“‡≈Á∫ªî¥∑—∫∫π‡§«‘¥ 2 ™—Èπ ∂à“¬¿“æ√—ß ’μ√«®¥Ÿ§«“¡Àπ“·πàπ¢Õß

·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å„π§≈Õß√“°øíπ π”øíπ∑ÿ°°≈ÿà¡‰ª·™à„πøÕ ‡øμ∫—ø‡øÕ√å´“≈’π

·≈–‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  §«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 100  ®“°π—Èππ”øíπ

¡“«—¥§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ„π«—π∑’Ë 1 ∂÷ß 7 ·≈–«—π∑’Ë 14

º≈°“√»÷°…“: §à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ„π°≈ÿà¡·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å∑’Ëº ¡πÈ”°≈—Ëπ·≈–

°≈ÿà¡Õ—≈μ√“·§≈¡’§à“ Ÿß°«à“«—π‡√‘Ë¡μâπ°àÕπ„ à·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å·≈– Ÿß°«à“°≈ÿà¡

§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) °≈ÿà¡·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å∑’Ëº ¡πÈ”°≈—Ëπ¡’§à“

æ’‡Õ™¢Õß‡π◊ÈÕøíπ Ÿß°«à“°≈ÿà¡Õ—≈μ√“·§≈„π√–¥—∫°≈“ß√“°·≈–ª≈“¬√“°Õ¬à“ß¡’π—¬ ”§—≠

(p<0.05)  ∑’Ë√–¥—∫°≈“ß√“°øíπ∑’Ë¡’‡π◊ÈÕøíπÀπ“ 1 ¡‘≈≈‘‡¡μ√ ·≈– 2 ¡‘≈≈‘‡¡μ√

§à“æ’‡Õ™ Ÿß°«à“√–¥—∫ª≈“¬√“°øíπÕ¬à“ß¡’ ”§—≠ (p<0.05) ·≈–∑’Ë√–¥—∫°≈“ß√“°øíπ∑’Ë

‡π◊ÈÕøíπÀπ“ 1 ¡‘≈≈‘‡¡μ√ §à“æ’‡Õ™ Ÿß°«à“‡π◊ÈÕøíπ∑’ËÀπ“ 2 ¡‘≈≈‘‡¡μ√ Õ¬à“ß¡’π—¬ ”§—≠

(p<0.05)

∫∑ √ÿª: ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å∑’Ëº ¡πÈ”°≈—Ëπ·≈–Õ—≈μ√“·§≈¡’º≈∑”„Àâ§à“æ’‡Õ™

¢Õß‡π◊ÈÕøíπ Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ‚¥¬§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑’Ë Ÿß¢÷Èπ®“°

·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å∑’Ëº ¡πÈ”°≈—Ëπ Ÿß°«à“∑’Ë‡°‘¥®“°Õ—≈μ√“·§≈Õ¬à“ß¡’π—¬ ”§—≠

(p<0.05) ∑’Ë√–¥—∫°≈“ß√“°øíπ§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ Ÿß°«à“∑’Ë√–¥—∫ª≈“¬√“°øíπÕ¬à“ß

¡’π—¬ ”§—≠ (p<0.05) ·≈–§à“æ’‡Õ™‡π◊ÈÕøíπμ”·Àπàß∑’ËÕ¬ŸàÀà“ß®“°§≈Õß√“°øíπ

1 ¡‘≈≈‘‡¡μ√ ¡’§à“ Ÿß°«à“μ”·Àπàß∑’ËÕ¬ŸàÀà“ß®“°§≈Õß√“°øíπ 2 ¡‘≈≈‘‡¡μ√Õ¬à“ß¡’

π—¬ ”§—≠∑’Ë√–¬–‡«≈“‡¥’¬«°—π (p<0.05)

√À— §”: §à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ, ·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å, Õ—≈μ√“·§≈
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Abstract
Objective: This study was to compare the dentinal pH when dressing root canals

with calcium hydroxide paste and Ultracal®.

Materials and Methods: Forty five extracted human single-rooted teeth

were sectioned at crown level. Root canals were instrumented with step back

technique. Three cavities were drilled on each root surface. One cavity

was on the lingual surface at apical level and drilled to the depth that left a

1-mm dentin thickness from the root canal wall. The other two cavities

were at the middle level. One cavity was on the facial surface until the dentine

had a 1-mm thickness and the other cavity was on the lingual surface with

2 mm of dentine thickness. All roots apices were sealed with sticky wax

and coated with two layers of nail varnish. Initial dentinal pH was measured

from each drilled cavity by a calibrated microelectrode. Specimens were

randomly divided into 3 groups. Group I, 5 roots served as control and root

canals were filled with deionized water. Groups II and III, 20 roots in each

group were filled with calcium hydroxide paste and Ultracal® respectively.

Coronal access in all groups were sealed with Cavit for 4 millimeters depth.

Radiographs were taken to check the thouroughly filling of calcium hydroxide,

then 2 layers of nail varnish was coated over the Cavit. All groups were stored in

phosphate buffer saline at 37 ÌC and 100% humidity. The dentinal pH of all

cavities were measured daily from 1 to 7 days and at 14 days.

Results: Dentinal pH of each experimental group increased higher than

the initial pH and the control group (p<0.05). The dentinal pH of the calcium

hydroxide paste group was significantly higher than the Ultracal group

at the middle level with 1 mm and 2 mm dentine thickness and apical level

(p<0.05). The dentinal pH at the middle level with 1 mm and 2 mm dentine

thickness were raised significantly higher than the apical level (p<0.05).

At the middle level, the pH of 1 mm dentine thickness was significantly higher

than that of 2 mm dentine thickness (p<0.05).

Conclusion: The dentinal pH of calcium hydroxide group was significantly

higher than Ultracal group (p<0.05). The dentinal pH at the middle level was

raised more significantly than the apical level (p<0.05). The pH of dentine at

1 mm from root canal was significantly higher than that of 2 mm at the same

time interval (p<0.05).

Key words: dentinal pH, calcium hydroxide, Ultracal®
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∫∑π”
·∫§∑’‡√’¬‡ªìπ “‡Àμÿ∑’Ë∑”„Àâ‡°‘¥°“√Õ—°‡ ∫¢Õß

‡π◊ÈÕ‡¬◊ËÕ„πøíπ·≈–‡π◊ÈÕ‡¬◊ËÕª≈“¬√“°øíπ1,2 °“√¢¬“¬

·≈–∑”§«“¡ –Õ“¥§≈Õß√“°øíπ√à«¡°—∫°“√„™âπÈ”¬“≈â“ß

§≈Õß√“°øíπ ‰¡à “¡“√∂°”®—¥‡™◊ÈÕ·∫§∑’‡√’¬„ÀâÀ¡¥‰ª3,4

·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å‡ªìπ¬“∑’Ë„™â„ à„π§≈Õß√“°øíπ

∑’Ëπ‘¬¡„™â°—π·≈–¡’ƒ∑∏‘Ï„π°“√∑”≈“¬‡™◊ÈÕ·∫§∑’‡√’¬5  ¬—ß¡’

 ¡∫—μ‘„π°“√≈–≈“¬‡π◊ÈÕ‡¬◊ËÕ6 ‡Àπ’Ë¬«π”°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ

·¢Áß7, 8 ·≈–¬—∫¬—Èß°“√≈–≈“¬¢Õß√“°øíπ9 °≈‰°∑’Ë‡°‘¥

¢÷ÈπÕ“®¡“®“°§à“æ’‡Õ™ (pH) ∑’Ë Ÿßª√–¡“≥ 12.5 ·≈–

‰ª∑”≈“¬æ—π∏–‰ÕÕÕπ‘°∑’Ë¬÷¥‚ª√μ’π´÷Ëß‡ªìπ à«πª√–°Õ∫

¢Õß‡Õπ‰´¡å ‡ªìπº≈„Àâ‡Õπ‰´¡å Ÿ≠‡ ’¬ ¡∫—μ‘∑’Ë‡À¡“– ¡

„π°“√∑”ß“π·≈–∑”≈“¬‡¡μ“∫Õ≈‘´÷¡ (metabolism) ¢Õß

‡´≈≈å À√◊Õ®“°°“√·μ°μ—«„Àâ‰Œ¥√Õ° ‘́≈Õ‘ÕÕπ‰ª∑”≈“¬

‡¬◊ËÕÀÿâ¡‚ª√‚μæ≈“ ´÷¡ (protoplasm) ¢Õß‡´≈≈å·∫§∑’‡√’¬

·≈–∑”„Àâ‡°‘¥°“√·μ°À—°¢Õß·∂∫¥’‡ÕÁπ‡Õ (DNA)10

§≈Õß√“°øíπ∑’Ë¡’°“√μ‘¥‡™◊ÈÕ‡ªìπ√–¬–‡«≈“π“π ·∫§∑’‡√’¬

 “¡“√∂‡¢â“‰ª‡®√‘≠Õ¬Ÿà„π à«πμà“ßÊ¢Õß√“°øíπ√«¡∑—Èß

„π∑àÕ‡π◊ÈÕøíπ11 ·≈–Õ“®®–‡ªìπ “‡Àμÿ ”§—≠∑’Ë∑”„Àâμ‘¥‡™◊ÈÕ

¢÷Èπ„À¡à12 Tronstad ·≈–§≥–13 æ∫«à“‡¡◊ËÕ„ à·§≈‡´’¬¡

‰Œ¥√Õ°‰´¥å‡¢â“‰ª„π§≈Õß√“°øíπ¢Õß≈‘ß §à“æ’‡Õ™„πºπ—ß

§≈Õß√“°øíπ‡æ‘Ë¡¢÷Èπ„π 4  —ª¥“Àå ‚¥¬§à“æ’‡Õ™„π§≈Õß

√“°øíπ¡’§à“ Ÿß ÿ¥ª√–¡“≥ 12.2 ·≈–æ’‡Õ™¢Õß‡π◊ÈÕøíπ

‚¥¬√Õ∫ºπ—ß§≈Õß√“°øíπ¡’§à“„π™à«ß 8-10 Nerwich

·≈–§≥–14 æ∫«à“§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ à«π∑’Ëμ‘¥°—∫§≈Õß

√“°øíπ∫√‘‡«≥§Õøíπ·≈–ª≈“¬√“°øíπ¡’§à“ Ÿß ÿ¥‡ªìπ

10.8 ·≈– 9.7 μ“¡≈”¥—∫¿“¬„π‰¡à°’Ë™—Ë«‚¡ß ‡π◊ÈÕøíπ à«π

∑’ËÀà“ß®“°§≈Õß√“°øíπ·≈–∫√‘‡«≥§Õøíπ„™â‡«≈“¡“°°«à“

3 «—π „π°“√ ÷́¡‰ª·≈– 1 «—π‰ª¬—ß∫√‘‡«≥ª≈“¬√“°øíπ

·≈–„π‡«≈“ 2-3  —ª¥“Àå§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ à«π∑’ËÀà“ß

®“°§≈Õß√“°øíπ∫√‘‡«≥§Õøíπ·≈–ª≈“¬√“°øíπ¡’§à“ 9.3

·≈– 9.0

·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å‡ªìπºß ’¢“« ‰¡à¡’°≈‘Ëπ ¡’

§«“¡‡ªìπ¥à“ß Ÿß·≈–§«“¡Àπ“·πàπ 2.1 ¡’°“√≈–≈“¬

πÈ”μË”ª√–¡“≥√âÕ¬≈– 0.2 ·≈–‰¡à≈–≈“¬„π·Õ≈°ÕŒÕ≈å 15

‰¥â¡’°“√·π–π”„Àâπ”ºß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥åº ¡°—∫

¢Õß‡À≈«À√◊Õ “√∑’Ë∑”Àπâ“∑’Ë‡ªìπ°√– “¬¬“ (vehicles)

∑”„Àâ‰¥â≈—°…≥–°÷Ëß·¢Áß§≈â“¬·ªÑß‡ªï¬° (paste) ·≈–„™â

√à«¡°—∫‡≈π∑Ÿ‚≈ ‰ª√—≈ (lentulo spiral) „π°“√π”‡¢â“ Ÿà

§≈Õß√“°øíπ16 ‡æ◊ËÕ„Àâ·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å¡’‚Õ°“ 

 —¡º— ‚¥¬μ√ß°—∫ºπ—ß§≈Õß√“°øíπ·≈–™à«¬„Àâ “¡“√∂

·æ√àºà“π‰ª¬—ß∑àÕ‡π◊ÈÕøíπ·≈– à«π´—∫´âÕπ¢Õß§≈Õß√“°øíπ

‰¥â¥’ °√– “¬¬“∑’Ë„™âÕ“®¡’πÈ”‡ªìπÀ≈—° (aqueous) ‰¥â·°à

πÈ”°≈—Ëπ πÈ”‡°≈◊Õ ¬“ ‡ªìπμâπ À√◊Õ¡’§«“¡¢âπÀπ◊¥ ‰¥â·°à

°≈’‡´Õ√’π (glycerin) ‚æ≈’‡Õ∑∏‘≈’π‰°≈§Õ≈ (polyethylene

glycol) ·≈–‚æ√‰æ≈’π‰°≈§Õ≈ (propylene glycol) ·≈–

°√– “¬¬“‡ªìππÈ”¡—π (oil)15 Simon ·≈–§≥–17 æ∫«à“

‚æ√‰æ≈’π‰°≈§Õ≈ “¡“√∂‡Àπ’Ë¬«π”„Àâª≈¥ª≈àÕ¬·§≈‡ ’́¬¡

Õ‘ÕÕπ‰¥â¥’∑’Ë ÿ¥ πÕ°®“°π’È¬—ß¡’°“√»÷°…“∑’Ëæ∫«à“°√– “¬

¬“∑’Ë¡’πÈ”‡ªìπÕß§åª√–°Õ∫À≈—° “¡“√∂·æ√àºà“π∑àÕ‡π◊ÈÕ

øíπ¢Õß√“°øíπ‰¥â¥’°«à“ ·≈–·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å∑’ËÕ¬Ÿà

„π√Ÿª¢Õß‡À≈«∑’Ë‡ªìπ “√≈–≈“¬ (aqueous calcium hy-

droxide suspension)  “¡“√∂·æ√àºà“π‡π◊ÈÕøíπ¢Õß√“°øíπ

‰¥â‡√Á«·≈–Õ¬Ÿà‰¥âπ“π°«à“„π√Ÿª∑’Ë‡ªìπ¢Õß·¢Áß18

·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å‡ªìπºß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å

º ¡°—∫πÈ”°≈—Ëπ ¡’§à“æ’‡Õ™ 12.6 ·μà‰¡à§ß∑’Ë ¢÷ÈπÕ¬Ÿà°—∫Õ—μ√“

 à«π„π°“√º ¡19 ·≈–∂â“‡°Á∫ºß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

‰«âπ“π·≈–„π∑’Ë¡’§«“¡™◊Èπ Ÿß §à“æ’‡Õ™®–≈¥≈ß·≈–‡ªìπº≈

„Àâ ¡∫—μ‘„π°“√μâ“π‡™◊ÈÕ·∫§∑’‡√’¬≈¥≈ß‰¥â 20

Õ—≈μ√“·§≈ (Ultracal®XS) ‡ªìπ·§≈‡´’¬¡‰Œ¥√Õ°-

‰´¥å™π‘¥Àπ÷Ëß∑’Ë¡’πÈ”‡ªìπ°√– “¬¬“À≈—° ¡’§à“æ’‡Õ™ 12.5

‚¥¬æ—≤π“ à«πª√–°Õ∫„Àâª√– ‘∑∏‘¿“æ¥’¢÷Èπ®“°°“√‡æ‘Ë¡

 à«πº ¡¢Õß·§≈‡ ’́¬¡‰Œ¥√Õ° ’́Õ–æ“‰∑∑å (calcium hy-

droxy apatite) ́ ÷Ëß‡ªìπ “√∑’Ë¡’ ¡∫—μ‘‡¢â“°—∫ (biocompatible)

‡π◊ÈÕ‡¬◊ËÕÕàÕπ·≈–°√–¥Ÿ°‰¥â¥’  “¡“√∂π”¡“„™â„π°“√‡ √‘¡

 —π‡Àß◊Õ° „π°“√Ωíß·∑àß‰∑∑“‡π’¬¡„π¢“°√√‰°√ ‰Œ¥√Õ°-

´’Õ–æ“‰∑∑å™à«¬∑”„Àâ‡°‘¥°“√¬÷¥√–À«à“ß°√–¥Ÿ°°—∫·∑àß

‰∑‡∑‡π’¬¡∑’ËΩíß‡¢â“‰ª„π°√–¥Ÿ°21 ·≈–„™â„π°“√√—°…“

§«“¡«‘°“√¢ÕßÕ«—¬«–ª√‘∑—πμå (periodontal defect)22

°“√„ à‰Œ¥√Õ° ’́Õ–æ“‰∑∑åπ’È §“¥«à“®– “¡“√∂‡Àπ’Ë¬«π”

„Àâ‡°‘¥°“√ √â“ß°√–¥Ÿ°À√◊Õ√“°øíπ  “¡“√∂π”¡“„™â∑”

æ—≈æå·§ªªîôß (pulp capping) °√–μÿâπ„Àâª≈“¬√“°ªî¥

(apexification) πÕ°®“°π’ÈÕ—≈μ√“·§≈¬—ß¡’ à«πª√–°Õ∫

¢Õß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å√âÕ¬≈– 35 ·≈– “√∑÷∫√—ß ’

‡ªìπº≈‘μ¿—≥±å ”‡√Á®√Ÿª∑”‡ªìπÀ≈Õ¥‚¥¬„™â√à«¡°—∫‡¢Á¡

¢π“¥‡≈Á° (Navi tip) ¡’§«“¡ –¥«°„π°“√©’¥‡¢â“‰ª
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„π§≈Õß√“°øíπ Caicedo ·≈–§≥–23 »÷°…“°“√ ÷́¡ºà“π

∑àÕ‡π◊ÈÕøíπ¢Õß·§≈‡ ’́¬¡Õ‘ÕÕπ¢ÕßÕ—≈μ√“·§≈ §“≈“‡´ªμå

(calasept) ·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å™π‘¥·∑àß (calcium

hydroxide cone) ·≈–·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å∑’Ëº ¡°—∫πÈ”

æ∫«à“°≈ÿà¡Õ—≈μ√“·§≈¡’·§≈‡´’¬¡Õ‘ÕÕπ´÷¡ºà“π∑àÕ‡π◊ÈÕøíπ

‰¥â¡“°∑’Ë ÿ¥„π·μà≈–«—π ·μà‰¡àμà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ ®“°

 à«πª√–°Õ∫μà“ßÊ„πÕ—≈μ√“·§≈∑’ËÀ«—ßº≈„π¥â“πÕ◊ËπÊ

μ“¡∑’Ë°≈à“«¡“·≈â«  ∑”„Àâª√‘¡“≥¢Õß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

≈¥≈ß ́ ÷ËßÕ“®¡’º≈∑”„Àâ§à“æ’‡Õ™·≈–°“√·æ√à„π‡π◊ÈÕøíπ≈¥≈ß

®“°°“√»÷°…“¢Õß Nerwich ·≈–§≥–14 æ∫«à“§à“æ’‡Õ™¢Õß

‡π◊ÈÕøíπ∑’Ë„ à·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å®–‡æ‘Ë¡ Ÿß¢÷Èπ®π«—π∑’Ë

14 ·≈–¬—ß§ß∑’Ë®π ‘Èπ ÿ¥°“√∑¥≈Õß∑’Ë 28 «—π ·≈–°“√

»÷°…“¢Õß Sjogren ·≈–§≥–5 ∑’Ëæ∫«à“°“√„ à·§≈‡´’¬¡

‰Œ¥√Õ°‰´¥å„π§≈Õß√“°øíπ∑’Ë¡’√Õ¬‚√§ª≈“¬√“°øíπ‡ªìπ

‡«≈“ 7 «—π ¡’ª√– ‘∑∏‘¿“æ‡æ’¬ßæÕ„π°“√°”®—¥‡™◊ÈÕ

·∫§∑’‡√’¬∑’ËÀ≈ß‡À≈◊Õ®“°°“√¢¬“¬§≈Õß√“°øíπ °“√»÷°…“

π’È®÷ß¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ¢Õß·§≈‡´’¬¡

‰Œ¥√Õ°‰´¥å∑’Ëº ¡πÈ”°≈—Ëπ·≈–Õ—≈μ√“·§≈ ‚¥¬‡ª√’¬∫‡∑’¬∫

§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑’Ë√–¥—∫°≈“ß√“°øíπ·≈–ª≈“¬√“°øíπ

„π™à«ß‡«≈“ 1 ∂÷ß 7 «—π·≈– 14 «—π

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

„™âøíπ√“°‡¥’¬«¢Õß¡πÿ…¬å∑’Ë∂Ÿ°∂Õπ¡“®”π«π 45 ´’Ë

¡’√“°øíπμ√ß·≈–ªî¥ ¡∫Ÿ√≥å ‰¡à¡’√Õ¬ºÿ√Õ¬√â“«·≈–‰¡à‡§¬

‰¥â√—∫°“√√—°…“§≈Õß√“°øíπ¡“°àÕπ §«“¡¬“«√“°«—¥®“°

√Õ¬μàÕ√–À«à“ß‡§≈◊Õ∫øíπ·≈–‡§≈◊Õ∫√“°øíπ‰ª∂÷ßª≈“¬√“°

ª√–¡“≥ 13-15 ¡‘≈≈‘‡¡μ√ §«“¡Àπ“¢Õß‡π◊ÈÕøíπ®“°

¿“æ√—ß ’„π·π«„°≈â°≈“ß-‰°≈°≈“ß∑’Ë√–¥—∫°≈“ß√“°øíπ

Àπ“¡“°°«à“ 2.5 ¡‘≈≈‘‡¡μ√ ·≈–∑’Ë√–¥—∫ª≈“¬√“°øíπ

Àπ“¡“°°«à“ 1.5 ¡‘≈≈‘‡¡μ√ „π°“√∑¥≈Õß®–„ à·ºàπ¬“ß

°—ππÈ”≈“¬∑’Ëμ√ß√Õ¬μàÕ¢Õß‡§≈◊Õ∫øíπ·≈–‡§≈◊Õ∫√“°øíπ

‡æ◊ËÕªÑÕß°—π°“√ªπ‡ªóôÕπ¢ÕßπÈ”¬“≈â“ß§≈Õß√“°øíπ„π¢≥–

‡μ√’¬¡§≈Õß√“°øíπ μ—¥ à«πμ—«øíπÕÕ°∑’Ë√–¥—∫À≈—ß§“¢Õß

‚æ√ßª√– “∑øíπ (roof of pulp chamber) ¥â«¬·ºàπ

°“°‡æ™√·≈–‡ªî¥∑“ß‡¢â“ Ÿà‚æ√ßª√– “∑øíπ «—¥§«“¡¬“«

°“√∑”ß“π (working length) „Àâ —Èπ°«à“§«“¡¬“«√“°øíπ

0.5 ¡‘≈≈‘‡¡μ√ ¢¬“¬§≈Õß√“°øíπ à«πμâπ¥â«¬‡°∑ å°≈‘¥-

‡¥π¥√‘≈ (Gates Glidden drills) ¢π“¥ 2 ·≈– 3 ·≈–

¢¬“¬§≈Õß√“°øíπ®πª≈“¬√“°¡’¢π“¥‡∑à“°—∫‡§√◊ËÕß¡◊Õ

¢¬“¬‡∫Õ√å 40  à«π∫π¢¬“¬μàÕ¥â«¬«‘∏’ ‡μª·∫ä° (step

back technique) ¢÷Èπ¡“ 3 ¢π“¥ ≈â“ß§≈Õß√“°øíπ¥â«¬

‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√∑å§«“¡‡¢â¡¢âπ√âÕ¬≈– 2.5 ®”π«π

1 ¡‘≈≈‘≈‘μ√∑ÿ°§√—Èß∑’Ë‡ª≈’Ë¬π‡∫Õ√å‡§√◊ËÕß¡◊Õ¢¬“¬ ·≈–≈â“ß

§≈Õß√“°øíπÀ≈—ß®“°‡μ√’¬¡§≈Õß√“°øíπ‡ √Á®¥â«¬Õ’¥’∑’‡Õ

(EDTA, ethylene diamine tetraacetic acid) §«“¡

‡¢â¡¢âπ√âÕ¬≈– 17 ®”π«π 5 ¡‘≈≈‘≈‘μ√ μ“¡¥â«¬‚´‡¥’¬¡

‰Œ‚ª§≈Õ‰√∑å®”π«π 5 ¡‘≈≈‘≈‘μ√ ∂Õ¥·ºàπ¬“ß°—ππÈ”≈“¬

ÕÕ° π”√“°øíπ∑’Ë‡μ√’¬¡§≈Õß√“°øíπ·≈â«¡“∂à“¬¿“æ√—ß ’

‡æ◊ËÕ«—¥§«“¡Àπ“¢Õßºπ—ß§≈Õß√“°øíπ ®“°π—Èπ‡®“–√Ÿ∑’Ë

º‘«√“°øíπ¥â«¬À—«°√Õ°“°‡æ™√§«“¡‡√Á« Ÿß √Ÿª∑√ß

°√–∫Õ°ª≈“¬μ—¥‡∫Õ√å 113 ‡ÕÁπ (Intensive no.113) ∑’Ë

√–¥—∫ª≈“¬√“°øíπ‡®“–∑’Ë¥â“π≈‘ÈπÀπ÷Ëß√Ÿ∑’Ë√–¬–Àà“ß®“°

ª≈“¬√“°øíπ¢÷Èπ¡“ 4 ¡‘≈≈‘‡¡μ√ „Àâ≈÷°®π‡À≈◊Õ§«“¡Àπ“

¢Õß‡π◊ÈÕøíπ®“°ºπ—ß§≈Õß√“°øíπ 1 ¡‘≈≈‘‡¡μ√∑’Ë√–¥—∫

°≈“ß√“°øíπ«—¥®“°ª≈“¬√“°øíπ¢÷Èπ¡“ 8-9 ¡‘≈≈‘‡¡μ√

‡®“–∑’Ë¥â“πÀπâ“ (facial) ≈÷°‡¢â“‰ª„Àâ‡À≈◊Õ‡π◊ÈÕøíπ®“°

ºπ—ß§≈Õß√“°øíπ 1 ¡‘≈≈‘‡¡μ√ ·≈–‡®“–¥â“π≈‘ÈπÀà“ß®“°

ºπ—ß§≈Õß√“°øíπ 2 ¡‘≈≈‘‡¡μ√ (√Ÿª∑’Ë 1) π”øíπ∑’Ë‡®“–√Ÿ

∑—ÈßÀ¡¥‰ª∂à“¬¿“æ√—ß ’Õ’°§√—Èß ‡æ◊ËÕμ√«®¥Ÿμ”·Àπàß¢Õß√Ÿ

·≈–§«“¡Àπ“¢Õß‡π◊ÈÕøíπμ“¡∑’Ë°”Àπ¥

®“°π—Èπ≈â“ß§≈Õß√“°øíπ‡æ◊ËÕ°”®—¥™—Èπ ‡¡’¬√å ¥â«¬

Õ’¥’∑’‡Õ§«“¡‡¢â¡¢âπ√âÕ¬≈– 17 ®”π«π 5 ¡‘≈≈‘≈‘μ√

·≈â«≈â“ßμ“¡¥â«¬πÈ”°≈—Ëπ®”π«π 5 ¡‘≈≈‘≈‘μ√ —́∫§≈Õß

Fig. 1 Diagram of cavity positions and depth at the

middle and apical levels
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√“°øíπ„Àâ·Àâß¥â«¬°√–¥“…´—∫§≈Õß√“°øíπ ªî¥√Ÿª≈“¬

√“°øíπ¥â«¬¢’Èº÷Èß‡Àπ’¬« (sticky wax) ·≈–∑“¬“∑“‡≈Á∫ªî¥

∑—∫ 2 ™—Èπ π”øíπ∑—ÈßÀ¡¥¡“«—¥§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ‡√‘Ë¡μâπ

¥â«¬‡§√◊ËÕß«—¥æ’‡Õ™ (Bee CalTM, World Precision

Instruments, Inc. Sarasota, Florida, USA.) ‚¥¬°àÕπ«—¥

„π·μà≈–§√—ÈßμâÕßª√—∫¡“μ√∞“π¢Õßæ’‡Õ™¥â«¬ “√≈–≈“¬

æ’‡Õ™¡“μ√∞“π (buffer standard reference material)

π”√“°øíπ¡“≈â“ß¥â«¬πÈ”°≈—Ëπª√“»®“°Õ‘ÕÕπ·≈–´—∫√Ÿ∑’Ë

‡®“–„Àâ·Àâß¥â«¬ ”≈’ À¬¥πÈ”°≈—Ëπª√“»®“°Õ‘ÕÕπ‡¢â“‰ª

„π√Ÿ®”π«π 5 ‰¡‚§√≈‘μ√¥â«¬ªî‡ªμ ·≈–®ÿà¡ª≈“¬‚æ√∫

¢Õß‡§√◊ËÕß«—¥æ’‡Õ™≈ß„π√Ÿ∑’Ë‡®“– √Õ®π°√–∑—Ëß§à“æ’‡Õ™§ß∑’Ë

®÷ß∫—π∑÷°§à“‰«â ·μàμâÕß‰¡àπ“π‡°‘π 10 π“∑’ ‡æ√“–∂â“

π“π°«à“π’ÈπÈ”∑’Ë„ à„π√Ÿ∑’Ë‡®“–®–·Àâß ∑”„Àâ§à“æ’‡Õ™∑’Ë‰¥â

‰¡à·πàπÕπ π”√“°øíπ∑—ÈßÀ¡¥¡“´—∫§≈Õß√“°øíπ„Àâ·Àâß

·≈–·∫àß‡ªìπ 3 °≈ÿà¡

°≈ÿà¡∑’Ë 1 °≈ÿà¡§«∫§ÿ¡®”π«π 5 ’́Ë „ àπÈ”°≈—Ëπª√“»-

®“°Õ‘ÕÕπ„π§≈Õß√“°øíπ‚¥¬„™â°√–∫Õ°©’¥¬“¢π“¥

5 ¡‘≈≈‘≈‘μ√√à«¡°—∫‡¢Á¡¢π“¥‡∫Õ√å 23

°≈ÿà¡∑’Ë 2 °≈ÿà¡∑¥≈Õß®”π«π 20 ́ ’Ë º ¡ºß·§≈‡ ’́¬¡

‰Œ¥√Õ°‰´¥å  (§≥–∑—πμ·æ∑¬»“ μ√å  ¡À“«‘∑¬“≈—¬¡À‘¥≈)

Õ—μ√“ à«πºß 1 °√—¡μàÕπÈ”ª√“»®“°Õ‘ÕÕπ 1 ¡‘≈≈‘≈‘μ√

„Àâ¡’≈—°…≥–‡ªìπ§√’¡ „™â‡≈π∑Ÿ‚≈ ‰ª√—≈ªíòπ‡¢â“‰ª„π

§≈Õß√“°øíπ®π·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å‡°‘π à«π§Õøíπ

μ—°‡Õ“ à«π‡°‘πÕÕ°„Àâ‡À≈◊Õ·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥åÕ¬Ÿà∑’Ë

√–¥—∫μË”°«à“¢Õ∫ à«π§Õøíπ 4 ¡‘≈≈‘‡¡μ√·≈–‡™Á¥ à«π

∑’Ëμ‘¥§â“ß¥â«¬ ”≈’

°≈ÿà¡∑’Ë 3 °≈ÿà¡∑¥≈Õß®”π«π 20 ’́Ë ©’¥Õ—≈μ√“·§≈

(Ultracal®XS, Ultradent, Utah, USA) ®“°À≈Õ¥√à«¡°—∫

À—«‡¢Á¡¢π“¥‡≈Á° ‚¥¬ Õ¥‡¢Á¡‡¢â“‰ª„π§≈Õß√“°øíπ„Àâ≈÷°

‡°◊Õ∫∂÷ß√–¥—∫§«“¡¬“«∑’Ë¢¬“¬ ©’¥·≈–§àÕ¬Ê∂Õ¬ª≈“¬

‡¢Á¡ÕÕ°¡“‡√◊ËÕ¬Ê  ®πÕ—≈μ√“·§≈Õ¬Ÿà∑’Ë√–¥—∫μË”°«à“¢Õ∫ à«π

§Õøíπ 4 ¡‘≈≈‘‡¡μ√ ·≈–‡™Á¥ à«π∑’Ëμ‘¥§â“ßÕÕ°¥â«¬ ”≈’

ªî¥∑“ß‡¢â“§≈Õß√“°øíπ∑—Èß 3 °≈ÿà¡¥â«¬‡§«‘μ øíπ„π

°≈ÿà¡∑’Ë 2 ·≈– 3 „Àâπ”‰ª∂à“¬¿“æ√—ß ’‡æ◊ËÕμ√«®¥Ÿ·§≈‡ ’́¬¡

‰Œ¥√Õ°‰´¥å∑’Ë„ à„Àâ‡μÁ¡§≈Õß√“°øíπ ®“°π—Èπ®÷ß∑“¬“∑“‡≈Á∫

ªî¥∑—∫∫π‡§«‘μ 2 ™—Èπ

·™àøíπ∑ÿ°°≈ÿà¡„πøÕ ‡øμ∫—ø‡øÕ√å´“≈’π (phos-

phate buffer saline) „π¢«¥∑¥≈Õß ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37

Õß»“‡´≈‡ ’́¬  §«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 100 ·≈–π”øíπ

ÕÕ°¡“«—¥§à“æ’‡Õ™¥â«¬‡§√◊ËÕß«—¥æ’‡Õ™‡™àπ‡¥’¬«°—∫°“√«—¥

æ’‡Õ™¢Õß‡π◊ÈÕøíπ‡√‘Ë¡μâπ„π«—π∑’Ë 1 ∂÷ß 7 «—π·≈–«—π∑’Ë 14

π”§à“æ’‡Õ™∑’Ë«—¥‰¥â¡“§”π«≥À“§à“æ’‡Õ™‡©≈’Ë¬·≈–

 à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§à“æ’‡Õ™∑“ß ∂‘μ‘

√–À«à“ß°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡„π«—π‡√‘Ë¡μâπ°—∫«—π∑’Ë

1 ∂÷ß 7 ·≈–«—π∑’Ë 14 √«¡∑—Èß∑’Ë√–¥—∫μà“ßÊ¢Õß√“°øíπ

¥â«¬ Repeated Measures ANOVA ·∫∫ Bonferroni

∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

º≈°“√∑¥≈Õß

§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß§à“æ’‡Õ™

¢Õß‡π◊ÈÕøíπ®“°°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß∑—Èß 2 °≈ÿà¡

„π·μà≈–√–¥—∫·≈–·μà≈–«—π∑’Ë«—¥μ“¡μ“√“ß∑’Ë 1

°≈ÿà¡∑’Ë 1 °≈ÿà¡§«∫§ÿ¡ §à“æ’‡Õ™∑’Ë«—¥®“°√–¥—∫°≈“ß

√“°øíπ∑’Ëºπ—ß§≈Õß√“°øíπÀπ“ 1 ¡‘≈≈‘‡¡μ√·≈– 2

¡‘≈≈‘‡¡μ√ ¡’§à“§àÕπ¢â“ß§ß∑’ËÕ¬Ÿà„π™à«ß 6.64±0.06 ∂÷ß

7.09±0.17

°≈ÿà¡∑’Ë 2 °≈ÿà¡∑¥≈Õß∑’Ë„ à·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

º ¡πÈ”°≈—Ëπ §à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑’Ë√–¥—∫ª≈“¬√“°øíπ ‰¥â

§à“μË” ÿ¥ 7.79±0.20 „π«—π·√° ·≈–‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê

®π∂÷ß«—π∑’Ë 7 ·≈– 14 ‰¥â§à“ 8.14±0.12 ·≈– 8.29±

0.14 μ“¡≈”¥—∫ ∑’Ë√–¥—∫°≈“ß√“°øíπ∑’Ëºπ—ß§≈Õß√“°øíπ

Àπ“ 1 ¡‘≈≈‘‡¡μ√ §à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ¢÷Èπ Ÿß ÿ¥„π«—π·√°

∑’Ë 9.18±0.25 ·≈–≈¥≈ß‡√◊ËÕ¬Ê®π∂÷ß 8.10±0.23

„π«—π∑’Ë 7 ·≈–„π«—π∑’Ë 14 §à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ°≈—∫‡æ‘Ë¡

¢÷Èπ‰ª‡ªìπ 9.08±0.24 ∑’Ë√–¥—∫°≈“ß√“°øíπºπ—ß§≈Õß

√“°øíπÀπ“ 2 ¡‘≈≈‘‡¡μ√ °“√‡æ‘Ë¡¢Õß§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ

®–§≈â“¬°—∫∑’Ë√–¥—∫ª≈“¬√“°øíπ ‚¥¬§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ

«—¥‰¥âμË” ÿ¥ 7.50±0.30 „π«—π∑’Ë 1 ·≈–‡æ‘Ë¡¢÷Èπ Ÿß ÿ¥

8.42±0.21 „π«—π∑’Ë 7 ·≈–„π«—π∑’Ë 14 §à“æ’‡Õ™‡æ‘Ë¡¢÷Èπ

‡ªìπ 8.85±0.29

°≈ÿà¡∑’Ë 3 °≈ÿà¡∑¥≈Õß∑’Ë„ àÕ—≈μ√“·§≈ §à“æ’‡Õ™¢Õß

‡π◊ÈÕøíπ∑’Ë√–¥—∫ª≈“¬√“°øíπ„π™à«ß 7 «—π·√° ‰¥â§à“μË” ÿ¥

6.96±0.16 „π«—π∑’Ë 1 ·≈–‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê®π¡’§à“ 7.13±

0.18 „π«—π∑’Ë 7 ·≈–„π«—π∑’Ë 14 §à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ

‡æ‘Ë¡‡ªìπ 8.29±0.15 ∑’Ë√–¥—∫°≈“ß√“°øíπ∑’Ëºπ—ß§≈Õß

√“°øíπÀπ“ 1 ¡‘≈≈‘‡¡μ√ §à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ¡’§à“ Ÿß ÿ¥

7.97±0.23 „π«—π∑’Ë 1 ·≈–≈¥≈ß¡“‡√◊ËÕ¬Ê®π¡’§à“
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Table 1 Means and standard deviations of dentinal pH of experimental and control groups at middle and apical

levels from 1 to 7 days and at 14 days.
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7

14

0

1

2

3

4

5

6

7

14

apical

middle 1 mm

middle 2 mm

6.64±0.06

6.65±0.12

6.70±0.11

6.73±0.05

6.74±0.12

6.69±0.15

6.71±0.12

6.73±0.12

6.74±0.08

6.94±0.17

6.79±0.12

7.09±0.17

7.01±0.10

6.91±0.08

6.93±0.11

6.84±0.15

6.86±0.17

6.82±0.15

6.94±0.17

6.89±0.11

6.88±0.10

6.86±0.06

6.87±0.11

7.00±0.12

6.89±0.09

6.87±0.17

6.92±0.13

6.65±0.18

7.79±0.20

8.00±0.15

8.07±0.12

8.07±0.16

8.05±0.11

8.08±0.13

8.14±0.12

8.29±0.14

6.91±0.16

9.18±0.25

9.14±0.24

8.88±0.25

8.60±0.23

8.38±0.26

8.27±0.25

8.10±0.23

9.08±0.24

6.91±0.16

7.50±0.30

7.75±0.38

8.08±0.22

8.21±0.14

8..26±0.14

8.33±0.18

8.42±0.21

8.85±0.29

6.61±0.19

6.96±0.16

7.07±0.12

7.16±0.13

7.21±0.12

7.24±0.11

7.27±0.12

7.13±0.18

8.29±0.15

6.87±0.20

7.97±0.23

8.00±0.18

7.87±0.21

7.65±0.13

7.57±0.11

7.38±0.07

7.26±0.08

7.81±0.19

6.87±0.20

7.01±0.13

7.13±0.14

7.26±0.09

7.34±0.16

7.35±0.10

7.40±0.10

7.43±0.10

7.63±0.19

Levels Days Control Ca(OH)2 paste UltraCal

Mean±±±±±SD Mean±±±±±SD Mean±±±±±SD

7.26±0.08 „π«—π∑’Ë 7 ·≈–„π«—π∑’Ë 14 §à“æ’‡Õ™¢Õß

‡π◊ÈÕøíπ°≈—∫‡æ‘Ë¡‡ªìπ 7.81±0.19 ∑’Ë√–¥—∫°≈“ß√“°øíπ

ºπ—ß§≈Õß√“°øíπÀπ“ 2 ¡‘≈≈‘‡¡μ√ °“√‡ª≈’Ë¬π·ª≈ß

¢Õß§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ§≈â“¬°—∫∑’Ë√–¥—∫ª≈“¬√“°øíπ

‚¥¬„π«—π∑’Ë 1 ¡’§à“ 7.01±0.13 ·≈–‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê „π

«—π∑’Ë 7 «—¥‰¥â 7.43±0.10 ·≈–«—π∑’Ë 14 §à“æ’‡Õ™¢Õß

‡π◊ÈÕøíπ‡æ‘Ë¡‡ªìπ 7.63±0.19 §à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑’Ë«—¥

„π«—π∑’Ë 1 ∂÷ß 7 ·≈–«—π∑’Ë 14 ‡¡◊ËÕ‡∑’¬∫°—∫§à“æ’‡Õ™‡√‘Ë¡μâπ
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¢Õß°≈ÿà¡·§≈‡´’¬¡‰Œ¥√Õ°‰´¥åº ¡πÈ”°≈—Ëπ·≈–°≈ÿà¡

Õ—≈μ√“·§≈ (μ“√“ß∑’Ë 2) æ∫«à“§à“æ’‡Õ™¢Õß°≈ÿà¡·§≈‡ ’́¬¡

‰Œ¥√Õ°‰´¥å∑’Ëº ¡πÈ”°≈—Ëπ·≈–°≈ÿà¡Õ—≈μ√“·§≈‡æ‘Ë¡ Ÿß

°«à“„π«—π‡√‘Ë¡μâπ„π∑ÿ°«—π∑’Ë«—¥·≈–∑ÿ°√–¥—∫Õ¬à“ß¡’π—¬

 ”§—≠ (p<0.05)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ„π«—π∑’Ë 1 ∂÷ß

7 ·≈–«—π∑’Ë 14 √–À«à“ß°≈ÿà¡§«∫§ÿ¡ °≈ÿà¡·§≈‡´’¬¡

‰Œ¥√Õ°‰´¥åº ¡πÈ”°≈—Ëπ·≈–°≈ÿà¡Õ—≈μ√“·§≈∑’Ë√–¥—∫

ª≈“¬√“°øíπ √–¥—∫°≈“ß√“°øíπºπ—ß§≈Õß√“°øíπÀπ“

1 ¡‘≈≈‘‡¡μ√ ·≈– 2 ¡‘≈≈‘‡¡μ√ (μ“√“ß∑’Ë 1) æ∫«à“§à“

æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑—Èß°≈ÿà¡·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥åº ¡

πÈ”°≈—Ëπ·≈–°≈ÿà¡Õ—≈μ√“·§≈®– Ÿß°«à“°≈ÿà¡§«∫§ÿ¡„π∑ÿ°

√–¥—∫Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ·≈–°≈ÿà¡·§≈‡´’¬¡

‰Œ¥√Õ°‰´¥å∑’Ëº ¡πÈ”°≈—Ëπ¡’§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ Ÿß°«à“°≈ÿà¡

Õ—≈μ√“·§≈® „π∑ÿ°√–¥—∫Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)

‡™àπ°—π  à«π§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ‡√‘Ë¡μâπ„π·μà≈–√–¥—∫

‰¡àæ∫§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p>0.05)

 ”À√—∫§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑’Ë√–¥—∫μà“ßÊ¢Õß√“°øíπ

∑’Ë√–¥—∫°≈“ß√“°øíπ∑’Ëºπ—ß§≈Õß√“°øíπÀπ“ 1 ¡‘≈≈‘‡¡μ√

·≈– 2 ¡‘≈≈‘‡¡μ√¢Õß°≈ÿà¡·§≈‡´’¬¡‰Œ¥√Õ°‰´¥åº ¡

πÈ”°≈—Ëπ·≈–°≈ÿà¡Õ—≈μ√“·§≈ ¡’§à“æ’‡Õ™¢Õß¢Õß‡π◊ÈÕøíπ

 Ÿß°«à“∑’Ë√–¥—∫ª≈“¬√“°øíπÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05)

·≈–∑’Ë√–¥—∫°≈“ß√“°øíπ∑’Ëºπ—ß§≈Õß√“°øíπÀπ“ 1 ¡‘≈≈‘-

‡¡μ√§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ Ÿß°«à“∑’Ëºπ—ß§≈Õß√“°øíπÀπ“

2 ¡‘≈≈‘‡¡μ√Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ‡™àπ°—π

∫∑«‘®“√≥å

§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ®“°°“√∑¥≈Õß¢Õß°≈ÿà¡·§≈-

‡´’¬¡‰Œ¥√Õ°‰´¥åº ¡πÈ”°≈—Ëπ·≈–°≈ÿà¡Õ—≈μ√“·§≈∑’Ë√–¥—∫

°≈“ß√“°øíπºπ—ß§≈Õß√“°øíπÀπ“ 1 ¡‘≈≈‘‡¡μ√·≈–Àπ“

2 ¡‘≈≈‘‡¡μ√ ¡’§à“ Ÿß°«à“∑’Ë√–¥—∫ª≈“¬√“°øíπ (p<0.05)

Õ“®‡π◊ËÕß®“°∑’Ë√–¥—∫°≈“ß√“°øíπ¡’®”π«π∑àÕ‡π◊ÈÕøíπ

¡“°°«à“·≈–¡’‡ âπºà“π»Ÿπ¬å°≈“ß∑’Ë„À≠à°«à“∑’Ë√–¥—∫ª≈“¬

√“°øíπ24, 25 ∑”„Àâ “¡“√∂„ à·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å∑—Èß

2 ™π‘¥‰¥â¡“°°«à“·≈– —¡º— °—∫ºπ—ß§≈Õß√“°øíπ‰¥â¥’°«à“

∑’Ë√–¥—∫ª≈“¬√“°øíπ ∑’Ë√–¥—∫°≈“ß√“°øíπºπ—ß§≈Õß√“°øíπ

Àπ“ 1 ¡‘≈≈‘‡¡μ√ §à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ Ÿß°«à“∑’ËÀπ“

2 ¡‘≈≈‘‡¡μ√„π™à«ß 1 ∂÷ß 4 «—π·√° À≈—ß®“°π—Èπ§à“æ’‡Õ™

¢Õß‡π◊ÈÕøíπ¡’§à“„°≈â‡§’¬ß°—π Õ“®‡ªìπ‡æ√“–Õ¬Ÿà„°≈â§≈Õß

√“°øíπ¡“°°«à“ °“√´÷¡ºà“π¢Õß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

‰ª‰¥â‡√Á«°«à“ §à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ®÷ß‡æ‘Ë¡¢÷Èπ∑—π∑’μ—Èß·μà

«—π·√° πÕ°®“°π’È‡π◊ÈÕøíπ¬—ß¡’ ¡∫—μ‘„π°“√ª√—∫§«“¡‡ªìπ

°√¥-¥à“ß (buffer capacity) μâÕß„™â‡«≈“„π°“√ – ¡

‰Œ¥√Õ° ‘́≈Õ‘ÕÕπ„π‡π◊ÈÕøíπ„Àâ¡“°æÕ∑’Ë®–·æ√àºà“π‡π◊ÈÕøíπ

‰¥â §à“æ’‡Õ™„π‡π◊ÈÕøíπ®÷ßμË”°«à“¿“¬„π§≈Õß√“°øíπ ·≈–

§à“æ’‡Õ™∑’Ëºπ—ß§≈Õß√“°øíπÀπ“ 2 ¡‘≈≈‘‡¡μ√ ®÷ß‡ª≈’Ë¬π

·ª≈ß·∫∫§àÕ¬Ê‡æ‘Ë¡¢÷ÈπÕ¬à“ß ¡Ë”‡ ¡Õ26 °“√∑’Ë«—¥§à“

æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑’Ë√–¥—∫°≈“ß√“°øíπ∑’Ëºπ—ß§≈Õß√“°øíπ

Àπ“ 2 ¡‘≈≈‘‡¡μ√ ¬—ß “¡“√∂¥Ÿª√– ‘∑∏‘¿“æ¢Õß·§≈‡ ’́¬¡

‰Œ¥√Õ°‰´¥å„π°“√ ÷́¡ºà“πÕÕ°¡“∂÷ß∫√‘‡«≥„°≈âº‘«√“°øíπ

´÷Ëßæ∫«à“ “¡“√∂ ÷́¡ÕÕ°‰ªÕ¬à“ßμàÕ‡π◊ËÕß ·≈–§à“æ’‡Õ™°Á

Experimental Levels            pH differences

materials 0-1 0-2 0-3 0-4 0-5 0-6 0-7 0-14

apical 1.135 1.351 1.416 1.415 1.400 1.428 1.486 1.640

Ca(OH)2 paste middle1mm 2.270 2.227 1.973 1.158 1.469 1.357 1.188 2.175

middle2mm 0.585 0.836 1.173 1.296 1.347 1.421 1.512 1.944

apical 0.350 0.462 0.549 0.601 0.626 0.655 0.520 0.834

UltraCal middle1mm 1.094 1.124 0.995 0.773 0.689 0.510 0.391 0.934

middle2mm 0.133 0.261 0.386 0.465 0.473 0.525 0.554 0.554

Table 2 The pH differences at middle and apical levels between the initial dentinal pH and dentinal pH from 1 to

7 days and at 14 days after root canal dressing with calcium hydroxide paste and UltraCal.
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‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ´÷Ëß®–‡°‘¥º≈¥’„π°√≥’°“√√—°…“°“√≈–≈“¬

¢Õß√“°øíπ ·μà∑’Ë√–¥—∫ª≈“¬√“°øíπ‰¡à “¡“√∂‡®“–√Ÿ„Àâ

ºπ—ß§≈Õß√“°øíπÀπ“ 2 ¡‘≈≈‘‡¡μ√‰¥â ‡π◊ËÕß®“°‡π◊ÈÕøíπ

„π∫√‘‡«≥π’È¡’§«“¡Àπ“‰¡à∂÷ß 2 ¡‘≈≈‘‡¡μ√

º≈®“°§à“æ’‡Õ™∑’Ë«—¥‰¥â„π‡«≈“¢Õß°“√»÷°…“π’È

(μ“√“ß∑’Ë 1) °≈ÿà¡·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å∑’Ëº ¡πÈ”°≈—Ëπ

∑’Ë√–¥—∫ª≈“¬√“°¡’§à“Õ¬Ÿà√–À«à“ß 7.79±0.20 ∂÷ß 8.29±

0.14 √–¥—∫°≈“ß√“°øíπ‡π◊ÈÕøíπÀπ“ 1 ¡‘≈≈‘‡¡μ√·≈–

2 ¡‘≈≈‘‡¡μ√ ¡’§à“√–À«à“ß 8.10±0.23 ∂÷ß 9.18±0.25

·≈– 7.50±0.30 ∂÷ß 8.85±0.29 μ“¡≈”¥—∫ ”À√—∫

°≈ÿà¡Õ—≈μ√“·§≈æ’‡Õ™∑’Ë√–¥—∫ª≈“¬√“°øíπ¡’§à“√–À«à“ß

6.96±0.16 ∂÷ß 8.29±0.15 ∑’Ë√–¥—∫°≈“ß√“°øíπ

‡π◊ÈÕøíπÀπ“ 1 ¡‘≈≈‘‡¡μ√ ·≈– 2 ¡‘≈≈‘‡¡μ√ ¡’§à“√–À«à“ß

7.26±0.08 ∂÷ß 8.00±0.25 ·≈– 7.01±0.13 ∂÷ß 7.63±

0.19 μ“¡≈”¥—∫ §à“æ’‡Õ™‡À≈à“π’È ¡’§à“μË”°«à“°“√»÷°…“

¢Õß Nerwich ·≈–§≥–14 ´÷Ëß«—¥§à“æ’‡Õ™π“π 28 «—π ·μà

°“√»÷°…“π’È„™â‡«≈“«—¥ Ÿß ÿ¥‡æ’¬ß 14 «—π ‚¥¬¡’·π«‚πâ¡

∑’Ë§à“æ’‡Õ™®– Ÿß¢÷Èπ∂â“«—¥„π‡«≈“∑’Ëπ“π¢÷Èπ

≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑’Ë√–¥—∫

ª≈“¬√“°øíπ·≈–√–¥—∫°≈“ß√“°øíπºπ—ß§≈Õß√“°øíπÀπ“

2 ¡‘≈≈‘‡¡μ√ §à“æ’‡Õ™‡æ‘Ë¡¢÷Èπ„π«—π·√°·≈–§àÕ¬Ê‡æ‘Ë¡

¢÷Èπ‰ª ¡Ë”‡ ¡Õ®π∂÷ß«—π∑’Ë 14 °“√‡ª≈’Ë¬π·ª≈ß¡’≈—°…≥–

§≈â“¬°—∫º≈°“√»÷°…“¢Õß Nerwich ·≈–§≥–14 ÷́Ëßæ∫«à“

æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑’ËÕ¬Ÿà„°≈â§≈Õß√“°øíπ∑’Ë√–¥—∫§Õøíπ®–

‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«„π 24 ™—Ë«‚¡ß ·≈–§àÕ¬Ê≈¥≈ß‡≈Á°

πâÕ¬®π∂÷ß«—π∑’Ë 7 §à“æ’‡Õ™®÷ß¡’§à“§ß∑’Ë  à«π∑’Ëª≈“¬√“°øíπ

§à“æ’‡Õ™®–‡æ‘Ë¡μ—Èß·μà«—π·√°®π∂÷ß«—π∑’Ë 14 ®“°π—Èπ®–Õ¬Ÿà

„π√–¥—∫§ß∑’ËμàÕ‰ª‡√◊ËÕ¬Ê  à«π‡π◊ÈÕøíπ∑’ËÕ¬ŸàÀà“ß®“°§≈Õß

√“°øíπÕÕ°‰ª §à“æ’‡Õ™®–‡æ‘Ë¡¢÷Èπ„π≈—°…≥–‡¥’¬«°—π ·μà

¢÷Èπ™â“°«à“·≈–Õ¬Ÿà„π√–¥—∫μË”°«à“  à«π∑’Ë√–¥—∫°≈“ß√“°øíπ

∑’Ëºπ—ß§≈Õß√“°øíπÀπ“ 1 ¡‘≈≈‘‡¡μ√ „π°“√»÷°…“π’È≈—°…≥–

¢Õß§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ®–‡æ‘Ë¡¢÷Èπ Ÿß ÿ¥„π«—π·√°·≈–

§àÕ¬Ê≈¥μË”≈ß„π«—π∑’Ë 2 ∂÷ß 7 ·≈–‡æ‘Ë¡ Ÿß¢÷ÈπÕ’°§√—Èß„π«—π∑’Ë

14 ÷́Ëß‰¥âº≈μ√ß°—∫°“√»÷°…“¢Õß Perez ·≈–§≥–27 ∑’Ë

æ∫«à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ Ÿß¢÷Èπ„π«—π·√°·≈–≈¥μË”≈ß„π«—π∑’Ë

2 ∂÷ß 7 ·≈– Ÿß¢÷ÈπÕ’°„π«—π∑’Ë 14 ·≈– 21·≈–°“√»÷°…“

¢Õß Esberard ·≈–§≥–28 ∑’Ë‰¥âº≈«à“§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ

‡æ‘Ë¡¢÷Èπ„π “¡«—π·√°·≈–§àÕ¬Ê≈¥≈ß®π∂÷ß«—π∑’Ë 21 À≈—ß

®“°π—Èπ®÷ß§àÕ¬Ê‡æ‘Ë¡¢÷Èπ·≈–§ß∑’Ë„π™à«ß 120 «—π

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫æ’‡Õ™¢Õß‡π◊ÈÕøíπ°≈ÿà¡·§≈‡´’¬¡

‰Œ¥√Õ°‰´¥åº ¡πÈ”°≈—Ëπ·≈–°≈ÿà¡Õ—≈μ√“·§≈ ¥â«¬ ∂‘μ‘

æ∫«à“°≈ÿà¡·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥åº ¡πÈ”°≈—Ëπ¡’§à“æ’‡Õ™

¢Õß‡π◊ÈÕøíπ Ÿß°«à“°≈ÿà¡Õ—≈μ√“·§≈Õ¬à“ß¡’π—¬ ”§—≠ (p<

0.05) Õ“®‡ªìπ‡æ√“–„πÕ—≈μ√“·§≈¡’ à«πª√–°Õ∫Õ◊Ëπ

‡æ‘Ë¡‡μ‘¡‡¢â“‰ª ‡™àπ ·§≈‡ ’́¬¡‰Œ¥√Õ° ’́Õ–æ“‰∑∑å·≈–

 “√∑÷∫√—ß ’ ∑”„Àâª√‘¡“≥·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å„πÕ—≈μ√“

·§≈¡’ —¥ à«π∑’ËπâÕ¬≈ß °“√·μ°μ—«„Àâ‰Œ¥√Õ°´‘≈Õ‘ÕÕπ

®÷ßπâÕ¬°«à“ ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ°àÕπ

„ à·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å¢Õß·μà≈–°≈ÿà¡∑¥≈Õß æ∫«à“§à“

æ’‡Õ™¢Õß‡π◊ÈÕøíπ„π°≈ÿà¡·§≈‡´’¬¡‰Œ¥√Õ°‰´¥åº ¡πÈ”°≈—Ëπ

·≈–°≈ÿà¡Õ—≈μ√“·§≈¡’§à“ Ÿß°«à“«—π‡√‘Ë¡μâπ„π∑ÿ°«—π∑’Ë«—¥

Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) (μ“√“ß∑’Ë 2) ´÷Ëß· ¥ß«à“

·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å∑—Èß 2 °≈ÿà¡∑¥≈Õß “¡“√∂·μ°μ—«„Àâ

‰Œ¥√Õ°´‘≈Õ‘ÕÕπ∑’Ë “¡“√∂´÷¡ºà“π∑àÕ‡π◊ÈÕøíπÕÕ°¡“‰¥â

„π°“√∑¥≈Õßπ’È«—¥°“√‡ª≈’Ë¬π·ª≈ß§à“æ’‡Õ™¢Õß

‡π◊ÈÕøíπ‡©æ“–∑’Ë√–¥—∫°≈“ß√“°øíπ·≈–ª≈“¬√“°øíπ ‡π◊ËÕß

®“°¡’°“√»÷°…“¡“·≈â««à“§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑’Ë√–¥—∫

§Õøíπ·≈–√–¥—∫°≈“ß√“°øíπ∑’Ëºπ—ß§≈Õß√“°øíπÀπ“

1 ¡‘≈≈‘‡¡μ√ ¡’º≈∑’Ë‰¡à·μ°μà“ß°—π24 ·≈–°“√∑’Ë«—¥§à“

æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑’Ë√–¥—∫°≈“ß√“°øíπ·≈–ª≈“¬√“°øíπ∑’Ë

ºπ—ß§≈Õß√“°øíπÀπ“ 1 ¡‘≈≈‘‡¡μ√ ‡æ√“–‡™◊ÈÕ·∫§∑’‡√’¬

 “¡“√∂·∑√°´÷¡‡¢â“‰ª„π∑àÕ‡π◊ÈÕøíπ‰¥â≈÷°ª√–¡“≥ 150-

792 ‰¡§√Õπ ¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß·∫§∑’‡√’¬·≈–™à«ß√–¬–

‡«≈“11 ∂â“·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å “¡“√∂´÷¡ºà“π‡π◊ÈÕøíπ

·≈–¡’§à“æ’‡Õ™∑’Ë ŸßæÕ∑’Ë§«“¡≈÷° 1 ¡‘≈≈‘‡¡μ√ ¡’º≈„Àâ

 “¡“√∂¶à“‡™◊ÈÕ·∫§∑’‡√’¬‰¥â „π°“√∑¥≈Õßπ’Èæ∫«à“§à“

æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑’Ë√–¥—∫¥—ß°≈à“«¡’§à“ª√–¡“≥ 8.29-9.18

´÷Ëß‰¡à ŸßæÕ∑’Ë®–¶à“‡™◊ÈÕ·∫§∑’‡√’¬‰¥â∑ÿ°™π‘¥ ·μà§à“æ’‡Õ™

¢Õß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å„π§≈Õß√“°øíπ¡’§à“ª√–¡“≥

11-12 ´÷Ëß ŸßæÕ∑’Ë®–¶à“‡™◊ÈÕ·∫§∑’‡√’¬‰¥â‡°◊Õ∫∑ÿ°™π‘¥·≈–

™à«¬≈¥ª√‘¡“≥‡™◊ÈÕ·∫§∑’‡√’¬„π§≈Õß√“°øíπ‰¥â 10 ‚¥¬

¡’√“¬ß“π«à“°“√„ à·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å„π§≈Õß√“°øíπ

‡ªìπ‡«≈“ 7 «—π  “¡“√∂°”®—¥·∫§∑’‡√’¬∑’ËÀ≈ß‡À≈◊Õ®“°

°“√¢¬“¬§≈Õß√“°øíπ‰¥â 5  à«π„π∑àÕ‡π◊ÈÕøíπÕ“®¬—ß§ß¡’

‡™◊ÈÕ·∫§∑’‡√’¬À≈ß‡À≈◊ÕÕ¬Ÿà ®“°°“√∑¥≈Õßπ’È §à“æ’‡Õ™¢Õß

‡π◊ÈÕøíπ¡’·π«‚πâ¡∑’Ë®–‡æ‘Ë¡¢÷ÈπÕ’°À≈—ß«—π∑’Ë 14 ´÷ËßÕ“®®–
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 Ÿß¢÷ÈπæÕ∑’Ë®–¶à“‡™◊ÈÕ·∫§∑’‡√’¬‰¥â πÕ°®“°π’È°“√Õÿ¥§≈Õß

√“°øíπ∑’Ë·π∫ π‘∑ ¡’ à«π™à«¬ªÑÕß°—π‰¡à„Àâ·∫§∑’‡√’¬„π∑àÕ

‡π◊ÈÕøíπÕÕ°¡“∑”§«“¡√–§“¬‡§◊ÕßμàÕ‡π◊ÈÕ‡¬◊ËÕ√Õ∫ª≈“¬

√“°øíπ ∑”„Àâ‡°‘¥º≈ ”‡√Á®¢Õß°“√√—°…“§≈Õß√“°øíπ‰¥â

∫∑ √ÿª

§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπÀ≈—ß®“°„ à·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å

º ¡πÈ”°≈—Ëπ·≈–Õ—≈μ√“·§≈∑’Ë√–¥—∫μà“ßÊ„π«—π∑’Ë 1 ∂÷ß 7

·≈–«—π∑’Ë 14  √ÿªº≈‰¥â«à“ §à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ„π°≈ÿà¡

·§≈‡´’¬¡‰Œ¥√Õ°‰´¥åº ¡πÈ”°≈—Ëπ·≈–°≈ÿà¡Õ—≈μ√“·§≈

„π«—π∑’Ë1 ∂÷ß 7 ·≈–«—π∑’Ë 14 ®–‡æ‘Ë¡ Ÿß°«à“„π«—π‡√‘Ë¡μâπ

°àÕπ„ à·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å·≈– Ÿß°«à“°≈ÿà¡§«∫§ÿ¡„π∑ÿ°

√–¥—∫¢Õß√“°øíπÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ·≈–§à“æ’‡Õ™

¢Õß‡π◊ÈÕøíπ„π°≈ÿà¡·§≈‡´’¬¡‰Œ¥√Õ°‰´¥åº ¡πÈ”°≈—Ëπ Ÿß

°«à“°≈ÿà¡Õ—≈μ√“·§≈Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ∑’Ë√–¥—∫

°≈“ß√“°øíπºπ—ß§≈Õß√“°øíπÀπ“ 1 ¡‘≈≈‘‡¡μ√ ·≈– 2

¡‘≈≈‘‡¡μ√§à“æ’‡Õ™¢Õß‡π◊ÈÕøíπ∑—Èß Õß°≈ÿà¡  Ÿß°«à“∑’Ë√–¥—∫

ª≈“¬√“°øíπÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ·≈–∑’Ë√–¥—∫°≈“ß

√“°øíπºπ—ß§≈Õß√“°øíπÀπ“ 1 ¡‘≈≈‘‡¡μ√§à“æ’‡Õ™¢Õß

‡π◊ÈÕøíπ Ÿß°«à“∑’Ë§«“¡Àπ“ 2 ¡‘≈≈‘‡¡μ√Õ¬à“ß¡’π—¬ ”§—≠

(p<0.05)
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∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß¬“∑√’¡‘°´å ·≈–¬“∑√’¡‘°´å

¥—¥·ª≈ß„π°“√¶à“·∫§∑’‡√’¬™π‘¥∑’Ëæ∫„π§≈Õß√“°øíπ

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√: ‡μ√’¬¡¬“∑√’¡‘°´å‡¥‘¡ ́ ÷Ëßª√–°Õ∫¥â«¬ ‰´‚æ√ø≈Õ°´“ ‘́π

‡¡‚∑√π‘¥“‚´≈ ·≈– ¡‘‚π´—¬§≈‘π ·≈–¬“∑√’¡‘°´å¥—¥·ª≈ß ´÷Ëßª√–°Õ∫¥â«¬

‰´‚æ√ø≈Õ°´“´‘π ‡¡‚∑√π‘¥“‚´≈ ·≈–¥ÁÕ°´‘´—¬§≈‘π ‚¥¬π”¬“ªØ‘™’«π–∑√’¡‘°´å

∑—Èß 3 ™π‘¥ ¡“∫¥·¬°°—π ·≈â«π”¡“º ¡°—π„πÕ—μ√“  à«π 1: 1: 1 ‡μ√’¬¡

°√– “¬¬“‡ÕÁ¡æ’ ‚¥¬π”¡“‚§√°Õ≈·≈–‚æ√æ—¬≈’π‰°≈§Õ≈¡“º ¡°—π „πÕ—μ√“

 à«π 1:1 ®“°π—Èπº ¡¬“ªØ‘™’«π–∑√’¡‘°´å∑—Èß 2  Ÿμ√ °—∫°√– “¬¬“‡ÕÁ¡æ’

„πÕ—μ√“ à«π 7:1 °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¶à“‡™◊ÈÕ¢Õß¬“∑√’¡‘°´å„™â«‘∏’

‡Õ°“√å‡«≈¥‘øî«™—Ëπ (Agar well diffusion technique) ‚¥¬„™â·∫§∑’‡√’¬∑’Ëæ∫„π

§≈Õß√“°øíπ 7 ™π‘¥ ‰¥â·°à ‡™◊ÈÕ Ÿ‚¥‚¡·π  ·Õ√Ÿ®‘‚π “ ‡™◊ÈÕ‡Õ ‡™Õ√‘‡™’¬ ‚§‰≈

‡™◊ÈÕ‡ÕÁπ‡∑Õ‚√§Õ°§—  øï§—≈≈‘  ‡™◊ÈÕ ‡μ√Áª‚μ§Õ°§—  ¡‘«·∑π å ‡™◊ÈÕ·≈§‚μ·∫ ‘́≈— 

§“‡´Õ‘ ‡™◊ÈÕæÕ√åøî‚√‚¡·π  ®‘π®‘«“≈‘  ·≈–‡™◊ÈÕøî«‚´·∫§∑’‡√’¬¡ π‘«§≈’‡Õμ—¡

º≈°“√»÷°…“: ¬“∑√’¡‘°´å·≈–¬“∑√’¡‘°´å¥—¥·ª≈ß„π°√– “¬¬“‡ÕÁ¡æ’ “¡“√∂

¶à“‡™◊ÈÕ∑—Èß 7 ™π‘¥‰¥â ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß«ß¬—∫¬—Èß‡™◊ÈÕ

√–À«à“ß¬“∑—Èß Õß æ∫«à“‰¡àμà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p>.05)

∫∑ √ÿª: ¬“∑√’¡‘°´å¥—¥·ª≈ß∑’Ëª√–°Õ∫¥â«¬ ‰´‚æ√ø≈Õ°´“ ‘́π ‡¡‚∑√π‘¥“‚´≈

·≈–¥ÁÕ° ‘́´—¬§≈‘π  “¡“√∂π”¡“„™â„π°“√√—°…“°“√μ‘¥‡™◊ÈÕ„π§≈Õß√“°øíπ‰¥â

‡™àπ‡¥’¬«°—∫¬“∑√’¡‘°´å‡¥‘¡

√À— §”: ¬“∑√’¡‘°´å, ¥ÁÕ°´‘´—¬§≈‘π, ·∫§∑’‡√’¬„π§≈Õß√“°øíπ

ª√– ‘∑∏‘¿“æ°“√¶à“‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§„π™àÕßª“°

¢Õß¬“∑√’¡‘°´å·≈–¬“∑√’¡‘°´å¥—¥·ª≈ß
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Abstract

Objective: To compare the antibacterial effectiveness of 3Mix and

modified 3Mix antibiotics against the bacteria found in endodontic

infections.

Methods and Materials: 3Mix containing ciprofloxacin, metronidazole, and

minocyclin and modified 3Mix containing ciprofloxacin, metronidazole, and

doxycyclin were prepared by mixing the antibiotics with the macrogol

and propylene glycol (MP).  The antimicrobial effects of both 3Mix pastes

were assessed by the agar well diffusion technique. The test bacteria

were Pseudomonas aeruginosa, Escherichia coli, Enterococcus faecalis,

Streptococcus mutans, Lactobacillus casei, Porphyromonas gingivalis, and

Fusobacterium nucleatum.

Results: 3Mix and modified 3Mix inhibited growth of all test  bacteria.

When comparing the inhibition zones produced from both 3Mix antibiotic

paste, no significant difference was found, p>.05.

Conclusion: Modified 3Mix containing ciprofloxacin, metronidazole, and

doxycyclin can use for endodontic medicament.

Key words: 3Mix, doxycyclin, endodontic bacteria
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∫∑π”
°“√μ‘¥‡™◊ÈÕ·∫§∑’‡√’¬„π§≈Õß√“°øíπ (endodon-

tic infection) ‡ªìπ “‡Àμÿ ”§—≠∑’Ë∑”„Àâ‡°‘¥°“√Õ—°‡ ∫¢Õß

‡π◊ÈÕ‡¬◊ËÕ„π‚æ√ßøíπ (dental pulp) ·≈–π”‰ª Ÿà°“√‡°‘¥

æ¬“∏‘ ¿“æ À√◊Õ√Õ¬‚√§¢Õß‡π◊ÈÕ‡¬◊ËÕ ∫√‘‡«≥ª≈“¬√“°øíπ

(periapical tissue)1 ‡¡◊ËÕ¡’°“√μ‘¥‡™◊ÈÕ„π§≈Õß√“°øíπ

‡ªìπ‡«≈“π“π æ∫«à“·∫§∑’‡√’¬®– “¡“√∂·∑√° ÷́¡‡¢â“‰ª

‡®√‘≠‡μ‘∫‚μ¿“¬„π∑àÕ‡π◊ÈÕøíπ (dentinal tubule)2 ·∫§∑’‡√’¬

∑’Ëæ∫„π§≈Õß√“°øíπ∑’Ë¡’°“√μ‘¥‡™◊ÈÕ¡’ª–ªπ°—πÕ¬ŸàÀ≈“¬™π‘¥

®—¥‡ªìπ°“√μ‘¥‡™◊ÈÕ·∫∫º ¡ (mixed infection)3 „π√“¬

∑’Ë¡’Õ“°“√‡©’¬∫æ≈—π¡—°μ√«®æ∫‡™◊ÈÕ„π°≈ÿà¡·Õπ·Õ‚√∫ å

(anaerobes)  Ÿß∂÷ß√âÕ¬≈– 902-4 ‡™◊ÈÕ∑’Ëæ∫‰¥â·°à æÕ√åøî-

‚√‚¡·π  ®‘π®‘«“≈‘  (Porphyromonas gingivalis) æÕ√å-

øî‚√‚¡·π  ‡ÕÁπ‚¥¥Õπ∑—≈≈‘  (Porphyromonas endo-

dontalis) æ√’‚«‡∑≈≈“ Õ‘π‡∑Õ¡’‡¥’¬ (Prevotella intermedia)

øî«‚´·∫§∑’‡√’¬¡ π‘«§≈’‡Õμ—¡ (Fusobacterium nucleatum)

‡æÁæ‚μ ‡μ√Áª‚μ§Õ°§—  ‰¡§√Õ  (Peptostreptococcus

micros)5 „π§≈Õß√“°øíπ∑’Ë‰¡à¡’Õ“°“√¡—°μ√«®æ∫‡™◊ÈÕ

„π°≈ÿà¡ ‡μ√Áª‚μ§Õ°‰§ (streptococci) ‰¥â·°à ‡ÕÁπ‡∑Õ-

‚√§Õ°§—  øï§—≈≈‘  (Enterococcus faecalis) ·≈–°≈ÿà¡

‡ÕÁπ‡∑Õ√‘°·∫§∑’‡√’¬ (enteric bacteria) ‰¥â·°à ‡Õ ‡™Õ-

√‘‡™’¬ ‚§‰≈ (Escherichia coli)  Ÿ‚¥‚¡·π  ·Õ√Ÿ®‘‚π “

(Pseudomonas aeruginosa)6

ªí®®—¬ ”§—≠∑’Ë®–π”‰ª Ÿà§«“¡ ”‡√Á®„π°“√√—°…“

§≈Õß√“°øíπ §◊Õ °“√∑”§«“¡ –Õ“¥·≈–°“√°”®—¥‡™◊ÈÕ

·∫§∑’‡√’¬„π§≈Õß√“°øíπ ‚¥¬°“√¢¬“¬§≈Õß√“°øíπ ·≈–

≈â“ß¥â«¬πÈ”¬“≈â“ß§≈Õß√“°øíπ∑’Ë¡’ƒ∑∏‘Ïμâ“π®ÿ≈‘π∑√’¬å ‡™àπ

‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√¥å (sodium hypochlorite) §≈Õ‡Œ°´‘¥’π

(chlorhexidine)7,8 Õ¬à“ß‰√°Áμ“¡§«“¡ —́∫´âÕπ¢Õß√–∫∫

§≈Õß√“°øíπ∑’Ë¡’°“√·μ°·¢πß (ramification) Õ“®∑”„Àâ

‡§√◊ËÕß¡◊Õ¢¬“¬ ·≈–πÈ”¬“≈â“ß§≈Õß√“°øíπ‰¡à “¡“√∂

‡¢â“‰ª‰¥â∂÷ß ∑”„Àâ‰¡à “¡“√∂°”®—¥‡™◊ÈÕ„ÀâÀ¡¥‰ª®“°§≈Õß

√“°øíπ‰¥â ‚¥¬‡©æ“–øíπ∑’Ë¡’√Õ¬‚√§¢Õßª≈“¬√“°√à«¡

¥â«¬ ‡™◊ÈÕ·∫§∑’‡√’¬∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà “¡“√∂‡®√‘≠‡μ‘∫‚μ‰¥â

Õ¬à“ß√«¥‡√Á« ®÷ß¡’§«“¡®”‡ªìπμâÕß„ à¬“  “√‡§¡’ À√◊Õ “√

μâ“π®ÿ≈™’æ „π§≈Õß√“°øíπ (intracanal medicament)

„π√–À«à“ß°“√π—¥√—°…“‡æ◊ËÕ°”®—¥‡™◊ÈÕ  “√‡§¡’∑’Ëπ‘¬¡„™â

„π°“√√—°…“§≈Õß√“°øíπ §◊Õ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å (cal-

cium hydroxide)9 ´÷Ëß “¡“√∂¶à“‡™◊ÈÕ·∫§∑’‡√’¬‰¥â ¥â«¬

§ÿ≥ ¡∫—μ‘∑’Ë¡’§«“¡‡ªìπ¥à“ß Ÿß (pH=10-12) ®÷ß¬àÕ¬ ≈“¬

‚§√ß √â“ß∑’Ë‡ªìπ‚ª√μ’π·≈–∑”≈“¬‡¬◊ËÕÀÿâ¡‡´≈≈å¢Õß·∫§∑’‡√’¬

‰¥â10  “¡“√∂∑”≈“¬ “√‰≈‚ª‚æ≈’·´§§“‰√¥å∑’Ë‡ªìπ à«π

ª√–°Õ∫¢Õß·∫§∑’‡√’¬°√—¡≈∫11 ∑”„Àâ≈¥°“√Õ—°‡ ∫¢Õß

‡π◊ÈÕ‡¬◊ËÕ√Õ∫ª≈“¬√“° Õ¬à“ß‰√°Áμ“¡°“√„™â·§≈‡´’¬¡

‰Œ¥√Õ°‰´¥å¬—ß‰¡à “¡“√∂°”®—¥·∫§∑’‡√’¬„π§≈Õß√“°øíπ

‰¥âÀ¡¥12 ·∫§∑’‡√’¬∑’Ëæ∫«à“ “¡“√∂¡’™’«‘μÕ¬Ÿà‰¥â„π ¿“«–

∑’Ë¡’§«“¡‡ªìπ¥à“ß Ÿß ·≈– “¡“√∂μ√«®æ∫‰¥â∫àÕ¬„πøíπ∑’Ë

≈â¡‡À≈«®“°°“√√—°…“§≈Õß√“°øíπ§◊Õ ‡™◊ÈÕ‡ÕÁπ‡∑Õ‚√-

§ÁÕ°§—  øï§—≈≈‘ 13-15 ¥—ßπ—Èπ®÷ß¡’°“√π”¬“ªØ‘™’«π–¡“„™â

‡ªìπ¬“„ à„π§≈Õß√“°øíπ ‡æ◊ËÕ°”®—¥·∫§∑’‡√’¬„π§≈Õß

√“°øíπ„Àâ‰¥â¡“°∑’Ë ÿ¥

¬“ªØ‘™’«π–™π‘¥·√°∑’Ëπ”¡“„™â§◊Õ ‡¡‚∑√π‘¥“‚´≈

(metronidazole)16 ‡π◊ËÕß®“°‡ªìπ¬“∑’ËÕÕ°ƒ∑∏‘Ï°«â“ß„π°“√

¶à“·∫§∑’‡√’¬°≈ÿà¡·Õπ·Õ‚√∫ å17 μàÕ¡“æ∫«à“¡’·∫§∑’‡√’¬

∫“ß™π‘¥∑’Ë¥◊ÈÕ¬“‡¡‚∑√π‘¥“‚´≈18 ®÷ß¡’°“√π”¬“ªØ‘™’«π–

™π‘¥Õ◊Ëπ¡“º ¡ ‡æ◊ËÕ„ÀâÕÕ°ƒ∑∏‘Ï√à«¡°—π„π°“√°”®—¥·∫§-

∑’‡√’¬„π§≈Õß√“°øíπ‰¥â∑—ÈßÀ¡¥19 „πªï §.».1996 Hos-

hino ·≈–§≥–20 π”¬“ªØ‘™’«π– 3 ™π‘¥ ‰¥â·°à ‡¡‚∑√π‘-

¥“‚´≈ ‰´‚æ√ø≈Õ°´“ ‘́π (Ciprofloxacin) ·≈–¡‘‚π´—¬§≈‘π

(Minocycline) ¡“º ¡°—∫°√– “¬¬“‡ÕÁ¡æ’ (MP) ´÷Ëß

ª√–°Õ∫¥â«¬ ¡“‚§√°Õ≈ (Macrogol) ·≈–‚æ√æ—¬≈’π-

°≈—¬§Õ≈ (Propylene glycol) ‡√’¬°«à“ ¬“∑√’¡‘°´å (3Mix)

„ à„πøíπ∑’Ë¢¬“¬§≈Õß√“°‡æ◊ËÕ°”®—¥·∫§∑’‡√’¬ ‡π◊ËÕß®“°

°≈‰°°“√¶à“‡™◊ÈÕ¢Õß¬“ªØ‘™’«π–·μà≈–™π‘¥·μ°μà“ß°—π

¬“∑√’¡‘°´å®÷ß¡’ª√– ‘∑∏‘¿“æ°“√¶à“‡™◊ÈÕ¥’¢÷Èπ °“√»÷°…“

μàÕ¡“æ∫«à“ ¬“∑√’¡‘°´å “¡“√∂·∑√°´÷¡‡¢â“‰ª¶à“‡™◊ÈÕ

‡Õ ‡™Õ√‘‡™’¬ ‚§‰≈„π‡π◊ÈÕøíπ‰¥â¿“¬„π‡«≈“ 48 ™—Ë«‚¡ß

·≈– “¡“√∂·∑√°ºà“π™—Èπ‡§≈◊Õ∫√“°øíπ (cementum)

‰¥â 21 °“√»÷°…“∑“ß§≈‘π‘°¢Õß Takushige ·≈–§≥–22 ‚¥¬

„ à¬“∑√’¡‘°´å„π‚æ√ßª√– “∑øíπ¢ÕßøíππÈ”π¡∑’Ë¡’√Õ¬‚√§

ª≈“¬√“°øíπ æ∫«à“Õ“°“√‡Àß◊Õ°∫«¡ ·≈–¡’√Ÿ‡ªî¥¢ÕßÀπÕß

À“¬‰ª πÕ°®“°π’È¬—ßæ∫«à“°“√„™â¬“∑√’¡‘°´å„ à„π§≈Õß

√“°øíπ ‡æ◊ËÕ∑”„Àâ‡°‘¥¿“«–ª√“»®“°‡™◊ÈÕ„πøíπ∑’Ë¡’°“√

μ‘¥‡™◊ÈÕ„π§≈Õß√“°øíπ¢Õßøíπ·∑â∑’Ë √“°øíπ¬—ß‡®√‘≠

‰¡à ¡∫Ÿ√≥å23  “¡“√∂°√–μÿâπ„Àâ‡°‘¥√’«“ §Ÿ≈“‰√‡´™—Ëπ

(revascularization)24

°“√„™â¬“∑√’¡‘°´å„π°“√√—°…“§≈Õß√“°øíπ¬—ß¡’

¢âÕ®”°—¥ ¡—°π‘¬¡„™â„π§≥–∑—πμ·æ∑¬»“ μ√åÀ√◊Õ„π
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‚√ßæ¬“∫“≈‡Õ°™π ‡π◊ËÕß®“°¬“¡‘‚π´—¬§≈‘π‰¡à¡’®”Àπà“¬

„πª√–‡∑»‰∑¬ ¡’√“§“·æß·≈–À“¬“° ∑”„ÀâºŸâ«‘®—¬®÷ß

¡’·π«§‘¥∑’Ë®–π”¥ÁÕ°´‘´—¬§≈‘π (doxycycline) ÷́Ëß‡ªìπ

¬“ªØ‘™’«π–„π°≈ÿà¡‡¥’¬«°—∫¬“¡‘‚π´—¬§≈‘π ·≈–¡’®”Àπà“¬

„π‚√ßæ¬“∫“≈√—∞∫“≈ ¡“„™âº ¡°—∫¬“‰´‚æ√ø≈Õ°´“´‘π

·≈–¬“‡¡‚∑√π‘¥“‚´≈ ‡æ◊ËÕ„™â∑¥·∑π¬“∑√’¡‘°´å„π°“√

√—°…“°“√μ‘¥‡™◊ÈÕ„π§≈Õß√“°øíπ ¥—ßπ—Èπ°“√»÷°…“π’È®÷ß¡’

«—μ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√¶à“‡™◊ÈÕ

·∫§∑’‡√’¬∫“ß™π‘¥∑’Ëæ∫„π§≈Õß√“°øíπ¢Õß¬“∑√’¡‘°´å

¥—¥·ª≈ß (modified 3Mix) ∑’Ë¡’‰´‚æ√ø≈Õ°´“´‘π  ‡¡‚∑√-

π‘¥“‚´≈ ·≈–¥ÁÕ°´‘‰´§≈‘π ∑’Ëº≈‘μ·≈–®”Àπà“¬„πª√–‡∑»

‰∑¬  °—∫¬“∑√’¡‘°´å‡¥‘¡∑’Ë¡’‰´‚æ√ø≈Õ°´“´‘π  ‡¡‚∑√π‘¥“‚´≈

·≈–¡‘‚π´—¬§≈‘π∑’Ë‡ªìπ¬“π”‡¢â“®“°μà“ßª√–‡∑»

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√
°“√‡μ√’¬¡·∫§∑’‡√’¬∑’Ë„™â∑¥ Õ∫

·∫§∑’‡√’¬∑’Ë„™â∑¥ Õ∫·∫àß‡ªìπ 4 °≈ÿà¡ √«¡∑—Èß ‘Èπ

7 ™π‘¥ ‰¥â·°à

1. °≈ÿà¡·∫§∑’‡√’¬∑’ËμâÕßæ÷ËßÕÕ°´‘‡®π„π°“√¥”√ß™’æ

(aerobes) ®”π«π 1 ™π‘¥ §◊Õ ‡™◊ÈÕ Ÿ‚¥‚¡·π  ·Õ√Ÿ®‘‚π “

Table 1 The test bacteria and culture conditions.

Bacterial strains Culture conditions Incubation time

Pseudomonas aeruginosa Ambient air, 37 ÌC 24 h

Clinical isolate

Escherichia coli Ambient air, 37 ÌC 24 h

ATCC 25922

Enterococcus faecalis Ambient air, 37 ÌC 24 h

ATCC 29212

Streptococcus mutans 5% CO
2
, 37 ÌC 48 h

ATCC 25175

Lactobacillus casei 5% CO
2
, 37 ÌC 48 h

Clinical isolate

Porphyromonas gingivalis Anaerobic, 37 ÌC 3-5 d

ATCC 53978

Fusobacterium nucleatum Anaerobic, 37 ÌC 3-5 d

Clinical isolate

The data are the averages of three separate experiments (mean±SD)

P value>.05; Student tûs test

 “¬æ—π∏ÿå∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬ (clinical isolate) ‡æ“–‡≈’È¬ß

∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡∫√πŒ“√å∑Õ‘πøî«™—π™π‘¥«ÿâπ (Brain

heart infusion agar; Difco)

2. °≈ÿà¡·∫§∑’‡√’¬∑’Ë¥”√ß™’æ‰¥â∑—Èß„π¿“«–∑’Ë¡’À√◊Õ

‰¡à¡’ÕÕ°´‘‡®π (facultative anaerobic bacteria) ®”π«π

2 ™π‘¥ ‰¥â·°à ‡™◊ÈÕ‡Õ ‡™Õ√‘‡™’¬ ‚§‰≈  “¬æ—π∏ÿå¡“μ√∞“π

ATCC 25922 ·≈–‡™◊ÈÕ‡ÕÁπ‡∑Õ‚√§Õ°§—  øï§—≈≈‘   “¬

æ—π∏ÿå¡“μ√∞“π ATCC 29212 ‡æ“–‡≈’È¬ß‡™◊ÈÕ∑—Èß 2 ™π‘¥

∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡∫√πŒ“√å∑Õ‘πøî«™—π™π‘¥«ÿâπ

3. °≈ÿà¡·∫§∑’‡√’¬∑’Ë‡®√‘≠‰¥â¥’„π¿“«–∑’Ë¡’ 5-10%

§“√å∫Õπ‰¥ÕÕ°‰´¥å (CO
2
) ®”π«π 2 ™π‘¥ ‰¥â·°à ‡™◊ÈÕ

 ‡μ√Áª‚μ§Õ°§—  ¡‘«·∑π å (Streptococcus mutans)

 “¬æ—π∏ÿå¡“μ√∞“π ATCC 25175 ·≈–‡™◊ÈÕ·≈§‚μ·∫ ‘́≈— 

§“‡´Õ‘ (Lactobacillus casei)  “¬æ—π∏ÿå∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬

‡æ“–‡≈’È¬ß‡™◊ÈÕ∑—Èß 2 ™π‘¥∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡∫√πŒ“√å∑-

Õ‘πøî«™—π™π‘¥«ÿâπ

4. °≈ÿà¡·∫§∑’‡√’¬∑’ËμâÕß¥”√ß™’æ„π¿“«–∑’Ë‰¡à¡’

ÕÕ°´‘‡®π (anaerobic bacteria) ®”π«π 2 ™π‘¥ ‰¥â·°à

‡™◊ÈÕæÕ√åøî‚√‚¡·π  ®‘π®‘«“≈‘   “¬æ—π∏ÿå¡“μ√∞“π ATCC

53978 ·≈–‡™◊ÈÕøî«‚´·∫§∑’‡√’¬¡ π‘«§≈’‡Õμ—¡  “¬æ—π∏ÿå
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∑’Ë·¬°‰¥â®“°ºŸâªÉ«¬ ‡æ“–‡≈’È¬ß‡™◊ÈÕ∑—Èß 2 ™π‘¥ ∫πÕ“À“√

‡≈’È¬ß‡™◊ÈÕ·Õπ·Õ‚√∫‡∫´Õ≈™π‘¥«ÿâπ (Anaerobe basal

agar; Oxoid) ∑’Ë‡μ‘¡‡≈◊Õ¥ «‘μ“¡‘π‡§ ·≈–Œ’¡‘π

π”®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑—Èß 7 ™π‘¥ ‰ªÕ∫„πμŸâ∫à¡

‡™◊ÈÕ∑’Ë¡’ ¿“«–∑’Ë‡À¡“– ¡°—∫°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕπ—ÈπÊ

¥—ß· ¥ß„πμ“√“ß∑’Ë 1

°“√‡μ√’¬¡¬“∑√’¡‘°´å

¬“∑√’¡‘°´å∑’Ë„™â∑¥ Õ∫ 2  Ÿμ√ ‰¥â·°à

1.  Ÿμ√¬“∑√’¡‘°´å‡¥‘¡ ª√–°Õ∫¥â«¬ ‰´‚æ√ø≈Õ°-

´“ ‘́π (Ciprobay 500 mg, Bayer AG, Germany) ‡¡‚∑√-

π‘¥“‚´≈ (Flagyl 400 mg, Aventis, France) ¡‘‚π´—¬§≈‘π

(Minocycline 100 mg, Wyeth, Japan) π”¬“ªØ‘™’«π–

∑—Èß 3 ™π‘¥¡“∫¥·¬°°—π ·≈â«π”¡“º ¡°—π„πÕ—μ√“ à«π

1:1:1

2.  Ÿμ√¬“∑√’¡‘°´å¥—¥·ª≈ß ª√–°Õ∫¥â«¬ ‰´‚æ√-

ø≈Õ°´“ ‘́π (Ciproxyl 500 mg, Farmaline, Thailand)

‡¡‚∑√π‘¥“‚´≈ (Metrolex 400 mg, Siam Bheasach,

Thailand) ¥ÁÕ°´‘´—¬§≈‘π (Doxy 100 mg, Masa Lab,

Thailand) π”¬“ªØ‘™’«π–∑√’¡‘°´å∑—Èß 3 ™π‘¥ ¡“∫¥·¬°

°—π·≈â«π”¡“º ¡°—π„πÕ—μ√“ à«π 1:1:1

‡μ√’¬¡°√– “¬¬“‡ÕÁ¡æ’ ‚¥¬π”¡“‚§√°Õ≈·≈–

‚æ√æ—¬≈’π‰°≈§Õ≈¡“º ¡°—π „πÕ—μ√“ à«π 1:1 ®“°π—Èπ

º ¡¬“ªØ‘™’«π–∑√’¡‘°´å∑—Èß 2  Ÿμ√ °—∫°√– “¬¬“‡ÕÁ¡æ’

„πÕ—μ√“ à«π 7:1 ®–‰¥â¬“∑—Èß Õß Ÿμ√∑’Ë¡’≈—°…≥–‡ªìπ§√’¡¢âπ

(cream)

«‘∏’°“√∑¥ Õ∫
°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ°“√¶à“‡™◊ÈÕ¢Õß¬“∑√’¡‘°´å

„™â«‘∏’‡Õ°“√å‡«≈¥‘øî«™—Ëπ (Agar well diffusion technique)

π”‡™◊ÈÕ∑¥ Õ∫∑—Èß 5 ™π‘¥ ‰¥â·°à ‡™◊ÈÕ‡ÕÁπ‡∑Õ‚√§Õ°§— 

øï§—≈≈‘  ‡™◊ÈÕ‡Õ ‡™Õ√‘‡™’¬ ‚§‰≈ ‡™◊ÈÕ ‡μ√Áª‚μ§Õ§§— 

¡‘«·∑π å ‡™◊ÈÕ·≈§‚μ·∫ ‘́≈—  §“‡´Õ‘ ‡™◊ÈÕ Ÿ‚¥‚¡·π  ·Õ√Ÿ-

®‘‚π “ ¡“‡æ“–‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‡∫√πŒ“√å∑Õ‘πøî«-

™—Ëπ™π‘¥‡À≈« Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ∑’Ë∫√√¬“°“»

∑’Ë‡À¡“– ¡π“π 24 ™—Ë«‚¡ß π”‡™◊ÈÕ∑ÿ°™π‘¥¡“ª√—∫§«“¡

¢ÿàπ¢Õß “√≈–≈“¬‡™◊ÈÕ„Àâ‡∑à“°—∫§«“¡¢ÿàπ¡“μ√∞“π·¡§-

ø“√å·≈π¥å 0.5 (Mac Farland no. 0.5) ´÷Ëß®–¡’‡™◊ÈÕ

ª√–¡“≥ 1.0x108 μ—«μàÕ¡‘≈≈‘≈‘μ√ ‡μ√’¬¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ

‡∫√πŒ“√å∑Õ‘πøî«™—Ëπ™π‘¥«ÿâπ„π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ¢π“¥

150x25 ¡¡ ‚¥¬¡’§«“¡Àπ“ 5 ¡¡ (Õ“À“√‡≈’È¬ß‡™◊ÈÕ

60 ¡‘≈≈‘≈‘μ√μàÕ®“π) °“√∑¥ Õ∫‡™◊ÈÕ·μà≈–™π‘¥„™â®“π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ 1 ®“π À¬¥ “√≈–≈“¬‡™◊ÈÕ·μà≈–™π‘¥

ª√‘¡“μ√ 200 ‰¡‚§√≈‘μ√ ≈ß∫πº‘««ÿâπ‡≈’È¬ß‡™◊ÈÕ ™π‘¥≈–

3 ®“π „™â‰¡âæ—π ”≈’ª√“»®“°‡™◊ÈÕªÑ“¬‡™◊ÈÕ„Àâ∑—Ë« ∑‘Èß„Àâ·Àâß

ª√–¡“≥ 5 π“∑’ „™â·∑àßæ≈“ μ‘°ª√“»®“°‡™◊ÈÕ¢π“¥

‡ âπºà“»Ÿπ¬å°≈“ß 2 ¡‘≈≈‘‡¡μ√ ‡®“–«ÿâπ‡≈’È¬ß‡™◊ÈÕ„Àâ‡°‘¥

À≈ÿ¡ ®“π≈– 4 À≈ÿ¡ ‚¥¬¡’√–¬–Àà“ß‡∑à“Ê °—π π”¬“

∑√’¡‘°´å‡¥‘¡ ¬“∑√’¡‘°´å¥—¥·ª≈ß „ à„πÀ≈ÿ¡Õ¬à“ß≈–À≈ÿ¡

„™âæ≈—§‡°Õ√å°¥¬“„Àâ·πàπ‡μÁ¡À≈ÿ¡ π”°√– “¬¬“‡ÕÁ¡æ’

·≈–πÈ”°≈—Ëπ „ à„πÀ≈ÿ¡∑’Ë‡À≈◊Õ‡æ◊ËÕ‡ªìπ°≈ÿà¡§«∫§ÿ¡

 ”À√—∫‡™◊ÈÕæÕ√åøî‚√‚¡·π  ®‘π®‘«“≈‘  ·≈–‡™◊ÈÕ

øî«‚´·∫§∑’‡√’¬¡ π‘«§≈’‡Õμ—¡ ‡æ“–‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ

‡™¥‡≈Õ√å™π‘¥‡À≈« (Scheadler broth, Oxoid) Õ∫

„π°≈àÕß·Õπ·Õ‚√∫ å (Anaerobic jar, Oxoid) ∑’ËÕÿ≥À¿Ÿ¡‘

37 Õß»“‡´≈‡ ’́¬  π“π 24 ™—Ë«‚¡ß π”‡™◊ÈÕ¡“ª√—∫§«“¡¢ÿàπ

¢Õß “√≈–≈“¬‡™◊ÈÕ„Àâ‡∑à“°—∫§«“¡¢ÿàπ¡“μ√∞“π·¡§ø“√å-

·≈π¥å 0.5 ´÷Ëß®–¡’‡™◊ÈÕª√–¡“≥ 1.0x108 μ—«μàÕ¡‘≈≈‘≈‘μ√

‡μ√’¬¡Õ“À“√‡≈’È¬ß‡™◊ÈÕ·Õπ·Õ‚√∫‡∫´Õ≈™π‘¥«ÿâπ ∑’Ë‡μ‘¡

‡≈◊Õ¥ «‘μ“¡‘π‡§ ·≈–Œ’¡‘π „π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ¢π“¥

90x20 ¡¡ ‚¥¬¡’§«“¡Àπ“ 5 ¡¡ (Õ“À“√‡≈’È¬ß‡™◊ÈÕ

20 ¡‘≈≈‘≈‘μ√μàÕ®“π) °“√∑¥ Õ∫‡™◊ÈÕ·μà≈–™π‘¥„™â®“π

Õ“À“√‡≈’È¬ß‡™◊ÈÕ 4 ®“π À¬¥ “√≈–≈“¬‡™◊ÈÕ·μà≈–™π‘¥

ª√‘¡“μ√ 100 ‰¡‚§√≈‘μ√ ≈ß∫πº‘««ÿâπ‡≈’È¬ß‡™◊ÈÕ „™â‰¡â

æ—π ”≈’ª√“»®“°‡™◊ÈÕªÑ“¬‡™◊ÈÕ„Àâ∑—Ë« ∑‘Èß„Àâ·Àâßª√–¡“≥

5 π“∑’ „™â·∑àßæ≈“ μ‘°ª√“»®“°‡™◊ÈÕ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

2 ¡‘≈≈‘‡¡μ√ ‡®“–«ÿâπ‡≈’È¬ß‡™◊ÈÕ„Àâ‡°‘¥À≈ÿ¡°≈“ß®“π 1 À≈ÿ¡

π”¬“∑√’¡‘°´å‡¥‘¡ ¬“¥—¥·ª≈ß∑√’¡‘°´å „ à≈ß„πÀ≈ÿ¡·μà≈–®“π

„™âæ≈—§‡°Õ√å°¥¬“„Àâ·πàπ‡μÁ¡À≈ÿ¡ π”°√– “¬¬“‡ÕÁ¡æ’

·≈–πÈ”°≈—Ëπ„ à„πÀ≈ÿ¡·μà≈–®“π ‡æ◊ËÕ‡ªìπ°≈ÿà¡§«∫§ÿ¡ ∑”

°“√∑¥ Õ∫‡™◊ÈÕ§√—Èß≈– 3 ™ÿ¥

π”®“π‡æ“–‡™◊ÈÕ‰ªÕ∫„πμŸâ∫à¡‡™◊ÈÕ  ∑’Ë¡’ ¿“«–∑’Ë

‡À¡“– ¡°—∫°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕπ—ÈπÊ μ“¡μ“√“ß∑’Ë 1

‡¡◊ËÕÕ∫‡™◊ÈÕ§√∫°”Àπ¥‡«≈“ π”®“π‡æ“–‡™◊ÈÕ¡“μ√«®¥Ÿ°“√

‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ√Õ∫À≈ÿ¡¬“ «—¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß

«ß√Õ∫À≈ÿ¡¬“∑’Ë¡’°“√¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ (Inhi-
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bition zone) ‚¥¬„™â‡«Õ√å‡π’¬§“≈‘ª‡ªÕ√å ∑”°“√∑¥ Õ∫

‡™◊ÈÕ∑ÿ°™π‘¥´È”Õ’° 2 §√—Èß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
§”π«≥À“§à“‡©≈’Ë¬ ·≈–§à“§«“¡·ª√ª√«π ¢Õß

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß«ß√Õ∫À≈ÿ¡¬“∑’Ë¡’°“√¬—∫¬—Èß°“√

‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ·μà≈–™π‘¥ ‡ª√’¬∫‡∑’¬∫¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß¢Õß«ß√Õ∫À≈ÿ¡¬“∑’Ë¡’°“√¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ

¢Õß‡™◊ÈÕ·μà≈–™π‘¥√–À«à“ß¬“∑√’¡‘° ǻ‡¥‘¡ ·≈–¬“∑√’¡‘°´å

¥—¥·ª≈ß ‚¥¬„™â ∂‘μ‘ t-test ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ .05

º≈°“√»÷°…“
 Ÿμ√¬“∑√’¡‘°´å‡¥‘¡ ·≈– Ÿμ√¬“∑√’¡‘°´å¥—¥·ª≈ß

 “¡“√∂¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë∑¥ Õ∫

∑—Èß 7 ™π‘¥‰¥â ¢π“¥¢Õß«ß¬—∫¬—Èß‡™◊ÈÕ¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß

·∫§∑’‡√’¬ ¥—ß· ¥ß„πμ“√“ß∑’Ë 2 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥

‡ âπºà“»Ÿπ¬å°≈“ß¢Õß«ß¬—∫¬—Èß‡™◊ÈÕ√–À«à“ß¬“∑√’¡‘°´å‡¥‘¡

·≈–¬“¥—¥·ª≈ß∑√’¡‘°´å æ∫«à“‰¡àμà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘ (p>.05) „π°≈ÿà¡§«∫§ÿ¡∑’Ë„™âπÈ”°≈—Ëπ‰¡àæ∫°“√

¶à“‡™◊ÈÕ

¬“∑√’¡‘° ǻ‡¥‘¡ ·≈–¬“∑√’¡‘°´å¥—¥·ª≈ß  “¡“√∂

¶à“‡™◊ÈÕ·∫§∑’‡√’¬°√—¡≈∫ ‰¥â·°à ‡™◊ÈÕ Ÿ‚¥‚¡·π   ·Õ√Ÿ®‘‚π

 “·≈–‡™◊ÈÕ‡Õ ‡™Õ√‘‡™’¬ ‚§‰≈ ∑”„Àâ‡°‘¥«ß¬—∫¬—Èß‡™◊ÈÕ¢π“¥

„°≈â‡§’¬ß°—π ·≈–æ∫«à“°√– “¬¬“‡ÕÁ¡æ’ “¡“√∂¬—∫¬—Èß

°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ‡Õ ‡™Õ√‘‡™’¬ ‚§‰≈ ‚¥¬‡°‘¥«ß

¬—∫¬—Èß‡™◊ÈÕ¢π“¥ 16.42±4.29 ¡¡. ¥—ß· ¥ß„π√Ÿª∑’Ë 1 (D)

 ”À√—∫‡™◊ÈÕ„π°≈ÿà¡°√—¡∫«° æ∫«à“¬“∑—Èß 2  Ÿμ√

∑”„Àâ‡°‘¥«ß¬—∫¬—Èß‡™◊ÈÕ‡ÕÁπ‡∑Õ‚√§Õ°§—  øï§—≈≈‘  (√Ÿª∑’Ë 2)

∑’Ë¡’¢π“¥‡≈Á°°«à“ ‡™◊ÈÕ°√—¡∫«°Õ’° 2 ™π‘¥ §◊Õ‡™◊ÈÕ ‡μ√Áª-

‚μ§Õ§§—  ¡‘«·∑π å ·≈–‡™◊ÈÕ·≈§‚μ·∫ ‘́≈—  §“‡´Õ‘ ·≈–

‰¡àæ∫°“√‡°‘¥«ß¬—∫¬—Èß‡™◊ÈÕ∑—Èß 3 ™π‘¥ ‡¡◊ËÕ„™â°√– “¬¬“

‡ÕÁ¡æ’ (√Ÿª∑’Ë 2 D)

°“√∑¥ Õ∫‡™◊ÈÕ„π°≈ÿà¡·Õπ·Õ‚√∫ å ‰¥â·°à ‡™◊ÈÕ

æÕ√å‰ø‚√‚¡·π  ®‘π®‘«“≈‘  ·≈–‡™◊ÈÕøî«‚´·∫§∑’‡√’¬¡

π‘«§≈’‡Õμ—¡ æ∫«à“¬“∑—Èß Õß Ÿμ√¬—∫¬—Èß‡™◊ÈÕ‰¥â¥’ ‡¡◊ËÕ

∑¥ Õ∫„π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ¢π“¥ 150x25 ¡¡ «ß

¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡™◊ÈÕ¡’¢π“¥„À≠à´âÕπ°—π ∑”„Àâ

‰¡à “¡“√∂«—¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß«ß¬—∫¬—Èß‡™◊ÈÕ‰¥â ºŸâ«‘®—¬

®÷ß„™â®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ¢π“¥ 90x20 ¡¡ ∑¥ Õ∫¬“

1 ™π‘¥ „π‡™◊ÈÕ 1 ®“π √Ÿª∑’Ë 3 · ¥ß«ß¬—∫¬—Èß‡™◊ÈÕøî«‚´-

·∫§∑’‡√’¬¡ π‘«§≈’‡Õμ—¡∑’Ë∑¥ Õ∫°—∫¬“∑√’¡‘°´å¥—¥·ª≈ß

·≈–æ∫«à“°√– “¬¬“‡ÕÁ¡æ’ “¡“√∂¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ

Table 2 Inhibition zones (mm) of 3Mix and modified 3Mix against 7 bacterial strains.

Bacterial strains 3Mix Modified 3Mix

Pseudomonas aeruginosa 37.43±1.14 36.19±2.02

Clinical isolate

Escherichia coli 38.46±1.97 37.58±2.07

ATCC 25922

Enterococcus faecalis 30.18±3.47 29.15±2.68

ATCC 29212

Streptococcus mutans 43.05±3.70 43.63±4.49

ATCC 25175

Lactobacillus casei 44.79±8.70 46.13±8,75

Clinical isolate

Porphyromonas gingivalis 216.49±3.02 215.47±4.29

ATCC 53978

Fusobacterium nucleatum 107.15±2.03 107.32±2.21

Clinical isolate
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¢Õßøî«‚´·∫§∑’‡√’¬¡ π‘«§≈’‡Õμ—¡ „Àâ«ß¬—∫¬—Èß‡™◊ÈÕ¢π“¥

76.12±2.49 ¡¡.

 ”À√—∫‡™◊ÈÕæÕ√åøî‚√‚¡·π  ®‘π®‘«“≈‘  μâÕß‡®“–

À≈ÿ¡„ à¬“∑’Ë¢Õ∫®“π ®÷ß®– “¡“√∂«—¥«ß¬—∫¬—Èß°“√‡®√‘≠

‡μ‘∫‚μ¢Õß‡™◊ÈÕ‰¥â ¥—ß· ¥ß„π√Ÿª∑’Ë 4

∫∑«‘®“√≥å
°“√»÷°…“π’È‡ªìπ°“√∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ

‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√¶à“‡™◊ÈÕ¢Õß¬“∑√’¡‘°´å‡¥‘¡

·≈–¬“∑√’¡‘°´å¥—¥·ª≈ß ‚¥¬∑”°“√∑¥ Õ∫°—∫·∫§∑’‡√’¬

7 ™π‘¥ ∑’Ë‡ªìπμ—«·∑π¢Õß·∫§∑’‡√’¬∑’Ëæ∫„π§≈Õß√“°øíπ

·∫àßÕÕ°‡ªìπ 4 °≈ÿà¡ ‰¥â·°à ·∫§∑’‡√’¬∑’ËμâÕß¥”√ß™’æ

Fig. 1 Inhibition zones of A) 3Mix, B) normal saline,

C) modified 3Mix, D) MP against E. coli.

Fig. 2 Inhibition zones of A) 3Mix, B) normal saline,

C) modified 3Mix, D) MP against E. facalis.

Fig. 3 Representative inhibition zone of modified 3Mix

on F. nucleatum.

Fig. 4 Representative inhibition zone of modified 3Mix

on P. gingivalis.

„π¿“«–∑’Ë‰¡à¡’ÕÕ° ‘́‡®π 2 ™π‘¥ ·∫§∑’‡√’¬∑’Ë¥”√ß™’æ‰¥â

∑—Èß„π¿“«–∑’Ë¡’À√◊Õ‰¡à¡’ÕÕ°´‘‡®π 2 ™π‘¥ ·∫§∑’‡√’¬∑’Ë

‡®√‘≠‰¥â¥’„π¿“«–∑’Ë¡’ 5-10% §“√å∫Õπ‰¥ÕÕ°‰´¥å 2

™π‘¥ ·≈–·∫§∑’‡√’¬∑’ËμâÕßæ÷ËßÕÕ°´‘‡®π„π°“√¥”√ß™’æ 1

™π‘¥ °“√»÷°…“π’Èª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß¬“ ‚¥¬„™â«‘∏’∑’Ë

¥—¥·ª≈ß¡“®“°«‘∏’Õ–°“√å‡«≈¥‘øøî«™—π ‡π◊ËÕß®“°¬“∑√’¡‘°´å

¡’≈—°…≥–‡ªìπ§√’¡¢âπ ·≈–ª√– ‘∑∏‘¿“æ°“√ÕÕ°ƒ∑∏‘Ï¢Õß

¬“¢÷ÈπÕ¬Ÿà°—∫°“√·æ√à°√–®“¬¢Õß¬“ÕÕ°¡“„π«ÿâπ‡≈’È¬ß‡™◊ÈÕ

§≈â“¬°“√ÕÕ°ƒ∑∏‘Ï„π§≈Õß√“°øíπ À≈ÿ¡„ à¬“¡’¢π“¥‡≈Á°

‡æ◊ËÕ„™âª√‘¡“≥¬“πâÕ¬ „Àâ„°≈â‡§’¬ß°—∫ª√‘¡“≥∑’Ë„™â„π§≈‘π‘°

°“√∑¥ Õ∫¬“∑—Èß 2  Ÿμ√ ·≈–°≈ÿà¡§«∫§ÿ¡ „π®“π‡æ“–

‡™◊ÈÕ®“π‡¥’¬«°—π∑”„Àâ “¡“√∂§«∫§ÿ¡ªí®®—¬Õ◊ËπÊ ∑’Ë®–¡’º≈
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μàÕ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß«ß¬—∫¬—Èß‡™◊ÈÕ‰¥â ‡™àπ §«“¡

Àπ“·πàπ¢Õß‡™◊ÈÕ§«“¡Àπ“¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ √–¬–‡«≈“

°“√‡æ“–‡≈’È¬ß25 ·μà°“√∑¥ Õ∫°—∫‡™◊ÈÕ·Õπ·Õ‚√∫ åμâÕß

·¬°∑¥ Õ∫§π≈–®“π ‡π◊ËÕß®“°«ß¬—∫¬—Èß‡™◊ÈÕ¡’¢π“¥„À≠à

¡“°

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“ªØ‘™’«π–∑’Ë‡ªìπ à«πª√–°Õ∫

¢Õß¬“∑√’¡‘°´å ‰¥â·°à ‰´‚æ√ø≈Õ°´“´‘π ‡ªìπ¬“„π°≈ÿà¡

§«‘‚π‚≈π (quinolone) ∑’ËÕÕ°ƒ∑∏‘Ï¶à“·∫§∑’‡√’¬ (bac-

tericidal) ‚¥¬¬—∫¬—Èß°“√∑”ß“π¢Õß‡ÕÁπ‰´¡å¥’‡ÕÁπ‡Õ‰®‡√ 

(DNA gyrase) ÷́Ëß‡ªìπ‡ÕÁπ‰´¡å∑’Ë ”§—≠μàÕ°“√∂Õ¥·∫∫

¥’‡ÕÁπ‡Õ¢Õß·∫§∑’‡√’¬ ∑”„Àâ‡°‘¥°“√¢—¥¢«“ß°“√ —ß‡§√“–Àå

¥’‡ÕÁπ‡Õ ÕÕ°ƒ∑∏‘ÏμàÕ·∫§∑’‡√’¬°√—¡≈∫∑ÿ°™π‘¥ ÕÕ°ƒ∑∏‘Ï

ª“π°≈“ßμàÕ‡™◊ÈÕ ·μæøî‚≈§Õ§§—  ÕÕ‡√’¬  (Staphylo-

coccus aureus) ·∫§∑’‡√’¬°√—¡∫«°√Ÿª°≈¡ ÕÕ°ƒ∑∏‘Ï¥’

μàÕ°≈ÿà¡‡∫μâ“ ‡μ√Áª‚μ§Õ°‰§ (β-Streptococci) ·≈–

‡ÕÁπ‡∑Õ‚√§Õ°‰§26  ”À√—∫‡¡‚∑√π‘¥“‚´≈ ®–ÕÕ°ƒ∑∏‘Ï

¶à“·∫§∑’‡√’¬ ‚¥¬®—∫°—∫¥’‡ÕÁπ‡Õ ∑”„Àâ‡°‘¥°“√∑”≈“¬

‚§√ß √â“ß ÕÕ°ƒ∑∏‘Ï°«â“ß„π°“√¶à“·∫§∑’‡√’¬°≈ÿà¡·Õπ-

·Õ‚√∫ å∑—Èß°≈ÿà¡°√—¡∫«°·≈–°√—¡≈∫ ‰¡àÕÕ°ƒ∑∏‘ÏμàÕ·∫§-

∑’‡√’¬„π°≈ÿà¡‡ÕÁπ‡∑Õ√‘°  ·μæøî‚≈§Õ°‰§ ·≈– ‡μ√Áª‚μ-

§Õ°‰§27 ¡‘‚π —́¬§≈‘π ‡ªìπ¬“„π°≈ÿà¡‡μμ√“ —́¬§≈‘π (te-

tracycline) ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ¢Õß·∫§∑’‡√’¬

(bacteriostatic) ‚¥¬¢—¥¢«“ß°“√ —ß‡§√“–Àå‚ª√μ’π∑’Ë

‰√‚∫‚´¡ ÕÕ°ƒ∑∏‘Ï°«â“ßμàÕ·∫§∑’‡√’¬°≈ÿà¡°√—¡∫«°·≈–

°√—¡≈∫ ÕÕ°ƒ∑∏‘Ï¥’μàÕ‡™◊ÈÕ ‰ª‚√¢’¥ (spirochete) ·≈–

‡™◊ÈÕ°≈ÿà¡∑’Ë¥”√ß™’«‘μÕ¬Ÿà‰¥â∑—Èß„π¿“«–∑’Ë¡’·≈–‰¡à¡’ÕÕ° ‘́‡®π

æ∫¡’°“√¥◊ÈÕμàÕ¬“π’È¡“°¢÷Èπ‡√◊ËÕ¬Ê28 πÕ°®“°π’È¬—ß¡’√“¬ß“π

«à“ ¡‘‚π —́¬§≈‘π∑”„Àâ‡°‘¥º≈¢â“ß‡§’¬ß‡°‘¥Õ“°“√‡«’¬πÀ—«

¡’ƒ∑∏‘Ï°¥ª√– “∑ à«π°≈“ß ‡°‘¥°“√μ‘¥ ’πÈ”μ“≈‡∑“Õ¬à“ß

∂“«√‰¥â„πøíπ·∑â „π°√≥’∑’Ë ‰¥â√—∫¬“μ—Èß·μàÕ¬Ÿà„π§√√¿å¡“√¥“

√–¬–„Àâπ¡∫ÿμ√ ·≈–„π‡¥Á°∑’ËÕ“¬ÿμË”°«à“ 8 ªï29  ”À√—∫

¥ÁÕ°´‘´—¬§≈‘π∑’ËºŸâ«‘®—¬π”¡“„™â·∑π¡‘‚π´—¬§≈‘π ‚¥¬∑—Ë«‰ª

¡’§ÿ≥ ¡∫—μ‘‰¡à·μ°μà“ß®“°¡‘‚π´—¬§≈‘π ÕÕ°ƒ∑∏‘Ï°«â“ß

μàÕ·∫§∑’‡√’¬°≈ÿà¡°√—¡∫«°·≈–°√—¡≈∫ÕÕ°ƒ∑∏‘Ï¥’μàÕ‡™◊ÈÕ

 ‰ª‚√¢’¥ π‘«‚¡§Õ°‰§ (pneumococci) √«¡∑—Èß Œ’‚¡øî≈— 

Õ‘πø≈Ÿ‡ÕÁπ´“ (Haemophilus influenza) ·≈–∫√Ÿ‡´≈≈“

(Brucella)  “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬  ‡μ√Áª‚μ§Õ°‰§°√ÿäª∫’

°√ÿäª¥’ ·≈– ·μæøî‚≈§Õ°§—  ÕÕ‡√’¬ ‰¥â¥’ ÕÕ°ƒ∑∏‘ÏμàÕ

°≈ÿà¡·∫§∑’‡√’¬·Õπ·Õ‚√∫ å‰¥â 70-100%29

º≈°“√»÷°…“æ∫«à“ª√– ‘∑∏‘¿“æ°“√¶à“‡™◊ÈÕ¢Õß¬“

∑√’¡‘°´å‡¥‘¡ ·≈–¬“∑√’¡‘°´å¥—¥·ª≈ß „π°“√¶à“‡™◊ÈÕ∑—Èß

7 ™π‘¥„Àâº≈‰¡à·μ°μà“ß°—π  “¡“√∂¶à“‡™◊ÈÕ‡ÕÁπ‡∑Õ‚√-

§Õ°§—  øï§—≈≈‘  ´÷Ëßæ∫‰¥â∫àÕ¬„πøíπ∑’Ë≈â¡‡À≈«®“°°“√

√—°…“§≈Õß√“°øíπ ·≈–¡’§«“¡∑π∑“πμàÕ·§≈‡ ’́¬¡‰Œ-

¥√Õ°‰´¥å‰¥â ·≈–¶à“‡™◊ÈÕ°≈ÿà¡·Õπ·Õ‚√∫ å‰¥â¥’¡“° ‡™◊ÈÕ

·μà≈–™π‘¥¡’§«“¡‰« (susceptible) μàÕ¬“‰¡à‡∑à“°—π ‚¥¬

‡√’¬ßμ“¡≈”¥—∫®“°πâÕ¬‰ªÀ“¡“°‰¥â¥—ßπ’È ‡™◊ÈÕ‡ÕÁπ‡∑Õ-

‚√§Õ°§—  øï§—≈≈‘ <‡™◊ÈÕ Ÿ‚¥‚¡·π  ·Õ√Ÿ®‘‚π “<‡™◊ÈÕ

‡Õ ‡™Õ√‘‡™’¬ ‚§‰≈<‡™◊ÈÕ ‡μ√Áª‚μ§Õ§§—  ¡‘«·∑π å

<‡™◊ÈÕ·≈§‚μ·∫´‘≈—  §“‡´Õ‘<‡™◊ÈÕøî«‚´·∫§∑’‡√’¬¡ π‘«§≈’-

‡Õμ—¡<‡™◊ÈÕæÕ√åøî‚√‚¡·π  ®‘π®‘«“≈‘  ´÷Ëß‡™◊ÈÕ 2 μ—«À≈—ß

‡ªìπ‡™◊ÈÕ„π°≈ÿà¡·Õπ·Õ‚√∫ å ´÷Ëß¡’¢π“¥«ß¬—∫¬—Èß°“√‡®√‘≠

‡μ‘∫‚μ¢Õß‡™◊ÈÕ„À≠à¡“°°«à“°≈ÿà¡Õ◊ËπÊ ‚¥¬„À≠à°«à“°≈ÿà¡‡™◊ÈÕ

 ‡μ√Áª‚μ§Õ§§— ¡‘«·∑π å ·≈–‡™◊ÈÕ·≈§‚μ·∫´‘≈—  §“‡´Õ‘

ª√–¡“≥ 2-5 ‡∑à“ „À≠à°«à“°≈ÿà¡‡™◊ÈÕ‡ÕÁπ‡∑Õ‚√§Õ°§— 

øï§—≈≈‘  ‡™◊ÈÕ Ÿ‚¥‚¡·π  ·Õ√Ÿ®‘‚π “ ·≈–‡™◊ÈÕ‡Õ ‡™Õ√‘‡™’¬

‚§‰≈ ª√–¡“≥ 3-7 ‡∑à“ ́ ÷ËßÕ“®‡ªìπº≈¡“®“°ª√– ‘∑∏‘¿“æ

¢Õß¬“¡’‚∑√π‘¥“‚´≈∑’Ë¶à“‡™◊ÈÕ·Õπ·Õ‚√∫ å‰¥â¥’ ·≈–°“√

„™â«‘∏’‡Õ°“√å¥‘øî«™—Ëπ„π‡™◊ÈÕ∑’Ë‡®√‘≠‡μ‘∫‚μ™â“¡—°„Àâ«ß¬—∫¬—Èß

‡™◊ÈÕ∑’Ë¡’¢π“¥„À≠à °“√∑¥≈Õß§√—Èßπ’È¬—ßæ∫«à“°√– “¬¬“

‡ÕÁ¡æ’∑’Ë¡’¡“‚§√°Õ≈ ´÷Ëß‡ªìπ™◊ËÕ “°≈¢Õß‚æ≈’‡Õ∑∑’≈’π-

°≈—¬§Õ≈ (polyethylene glycol) ·≈–‚æ√æ—¬≈’π°≈—¬§Õ≈

¡’ƒ∑∏‘Ï¶à“‡™◊ÈÕ‡Õ ‡™Õ√‘‡™’¬ ‚§‰≈·≈–‡™◊ÈÕøî«‚´·∫§∑’‡√’¬¡

π‘«§≈’‡Õμ—¡  “√∑—Èß Õß™π‘¥ ‡ªìπ “√∑’Ë¡’§«“¡Àπ◊¥ „  ¡’

§ÿ≥ ¡∫—μ‘¥Ÿ¥§«“¡™◊Èπ (hygroscopic) ≈–≈“¬„ππÈ”·≈–

‡Õ∑“πÕ≈ (ethanol) ¡’§«“¡‡ªìπæ‘…μË” ‚æ√æ—¬≈’π°≈—¬-

§Õ≈π‘¬¡„™â‡ªìπμ—«∑”≈–≈“¬ (solvent) μ—« °—¥ (extract-

ant) ·≈– “√°—π∫Ÿ¥ (preservative) „π¬“ ‡§√◊ËÕß ”Õ“ß

·≈–Õ“À“√30 „™â‡ªìπ°√– “¬¬“ ”À√—∫¬“∑’Ë„ à„π§≈Õß

√“°øíπ ‡™àπ ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å31 Cruz ·≈–§≥–32

æ∫«à“‚æ√æ—¬≈’π°≈—¬§Õ≈ “¡“√∂π” ’ºà“π‡π◊ÈÕøíπ‰¥â¡“°

°«à“·≈–‡√Á«°«à“°“√„™âπÈ”°≈—Ëπ °“√„™â„π¬“∑√’¡‘°´å‡æ◊ËÕ‡ªìπ

μ—«∑”≈–≈“¬¢Õß¬“ ·≈–™à«¬„π°“√·æ√à¢Õß¬“ºà“π‡π◊ÈÕøíπ

°“√¶à“‡™◊ÈÕ 2 ™π‘¥∑’Ëæ∫„π°“√»÷°…“§√—Èßπ’È Õ“®‡ªìπ‡æ√“–

§ÿ≥ ¡∫—μ‘¥Ÿ¥§«“¡™◊Èπ·≈–§«“¡Àπ◊¥ √∫°«π°“√‡®√‘≠

‡μ‘∫‚μ¢Õß·∫§∑’‡√’¬‰¥â
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¬“∑√’¡‘°´åπ‘¬¡„™â„π°“√√—°…“æ¬“∏‘ ¿“æª≈“¬

√“°¢ÕßøíππÈ”π¡‚¥¬‰¡àμâÕß√—°…“√“°øíπ ‚¥¬ ∑”„Àâ√Õ¬

‚√§‡°‘¥¿“«–ª≈Õ¥‡™◊ÈÕ·≈–‡°‘¥°“√´àÕ¡·´¡‡π◊ÈÕ‡¬◊ËÕ (les-

ion sterilization and tissue repair; LSTR)22 πÕ°®“°π’È

¬—ß¡’√“¬ß“π°“√„™â∑√’¡‘°´å„π°“√√—°…“ºŸâªÉ«¬°√≥’μà“ßÊ

‡™àπ °“√√—°…“√Õ¬‚√§¢π“¥„À≠à§≈â“¬∂ÿßπÈ”33 °“√∑”„Àâ

øíπ‡°‘¥√’«“ §Ÿ≈“‰√‡´™—Ëπ24, 34, 35 °“√√—°…“øíπ·∑â∑’Ë√“°øíπ

¬—ß‰¡à ¡∫Ÿ√≥å ·≈–¡’ª√– “∑øíπμ“¬36, 37 ·μà°“√„™â¬“

∑√’¡‘°´å¬—ß‰¡à‡ªìπ∑’Ë·æ√àÀ≈“¬„πª√–‡∑»‰∑¬ ‚¥¬¬—ß®”°—¥

Õ¬Ÿà„π§≥–∑—πμ·æ∑¬å À√◊Õ§≈‘π‘°∑’Ë¡’»—°¬¿“æ„π°“√π”¬“

‡¢â“®“°μà“ßª√–‡∑»‚¥¬‡©æ“–¬“¡‘‚π´—¬§≈‘π ®“°º≈°“√

»÷°…“§√—Èßπ’È∑’Ëæ∫«à“ ª√– ‘∑∏‘¿“æ°“√¶à“‡™◊ÈÕ·∫§∑’‡√’¬

∑’Ëæ∫„π§≈Õß√“°øíπ¢Õß¬“∑√’¡‘°´å¥—¥·ª≈ß ÷́Ëß„™â¬“

ªØ‘™’«π–∑’Ëº≈‘μ„πª√–‡∑»‰∑¬ ·≈–¡’®”Àπà“¬„π‚√ßæ¬“∫“≈

√—∞∫“≈ ‰¡à·μ°μà“ß®“°¬“∑√’¡‘° ǻ‡¥‘¡ ¥—ßπ—Èπ¬“∑√’¡‘°´å

¥—¥·ª≈ß∑’Ë„™â¥ÁÕ°´‘´—¬§≈‘π ´÷ËßÀ“‰¥âßà“¬ √“§“‰¡à·æß

®÷ß “¡“√∂π”¡“„™â√—°…“§≈Õß√“°øíπ„π‚√ßæ¬“∫“≈∑—Ë«‰ª

≈¥¢âÕ®”°—¥¢Õß°“√„™â¬“∑√’¡‘°´å‡¥‘¡∑’Ë¡’¡‘‚π´—¬§≈‘π ∑’ËÀ“

´◊ÈÕ‰¥â¬“° ¡’√“§“·æß ·≈–¡’√“¬ß“π°“√¥◊ÈÕ¬“ ·≈–°“√

μ‘¥ ’„πøíπ ‡¡◊ËÕ°“√„™â¬“∑√’¡‘°´å¥—¥·ª≈ß„π°“√√—°…“°“√

μ‘¥‡™◊ÈÕ„π§≈Õß√“°øíπ·æ√àÀ≈“¬ ®–‡ªìπª√–‚¬™πåμàÕºŸâªÉ«¬

¡“°¬‘Ëß¢÷Èπ

∫∑ √ÿª
¬“∑√’¡‘°´å¥—¥·ª≈ß∑’Ëª√–°Õ∫¥â«¬ ‰´‚æ√ø≈Õ°´“ ‘́π

‡¡‚∑√π‘¥“‚´≈ ·≈–¥ÁÕ°´‘´—¬§≈‘π ¡’ª√– ‘∑∏‘¿“æ„π°“√

¶à“‡™◊ÈÕ·∫§∑’‡√’¬∑’Ëæ∫„π™àÕßª“° 7 ™π‘¥ ‰¥â·°à ‡™◊ÈÕ‡ÕÁπ-

‡∑Õ‚√§Õ°§—  øï§—≈≈‘  ‡™◊ÈÕ Ÿ‚¥‚¡·π  ·Õ√Ÿ®‘‚π “ ‡™◊ÈÕ

‡Õ ‡™Õ√‘‡™’¬ ‚§‰≈ ‡™◊ÈÕ ‡μ√Áª‚μ§Õ§§—  ¡‘«·∑π å ‡™◊ÈÕ

·≈§‚μ·∫´‘≈—  §“‡´Õ‘ ‡™◊ÈÕøî«‚´·∫§∑’‡√’¬¡ π‘«§≈’‡Õμ—¡

‡™◊ÈÕæÕ√åøî‚√‚¡·π  ®‘π®‘«“≈‘  ‰¥â‰¡à·μ°μà“ß®“°¬“∑√’¡‘°´å

‡¥‘¡  “¡“√∂π”¡“„™â„π°“√√—°…“°“√μ‘¥‡™◊ÈÕ„π§≈Õß

√“°øíπ‰¥â
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Abstract

Objective: To assess the prevalence, intensity and extent of the impacts

caused by oral problems on daily performances of Pratomsuksa 5 students

in schools under the jurisdiction of Bangkok Metropolitan Administration,

Bangkok, Thailand.

Materials & methods: Cross-sectional study was performed in August -

September 2009. Four hundred and eighty-one schoolchildren aged

10-12 years were interviewed about oral impacts on daily performance

during the past 3 months, using the Child Oral Impacts on Daily

Performances Index (Child-OIDP), and then were examined for dental

caries status by WHO Oral Health Surveys, 4th ed, 1997 criteria.

Results: The prevalence of dental caries was 43 %. The mean DMFT

score was 0.88 (±1.30) There were statistically significant differences

in prevalence of dental caries and the mean DMFT scores by gender

(p<0.05). Fifty-five percentages of children had one or more impacts,

with 30.8% reported only 1 affected performance. There was no difference

in prevalence of impacts between girls and boys. Mean impact score was

3.4 (±6.1). More than half (61.8 %) of those with impacts were affected

in very little or little intensity. Among the eight performances, eating was

the most frequently reported oral impact (38.3%). Sensitive tooth,

toothache and an exfoliating primary tooth were mainly perceived as the

causes of impacts (45.7% , 26.0% and 23.0% respectively).

Conclusion: The prevalence and intensity of oral impact on daily perfor-

mance of these children were medium. Fifty-five percentages of the

interviewed children reported oral impacts on daily performances during

the last three months. Most of those with impacts (61.8%) reported

impacts of very little or little intensity.  The overall impact score was low

(score 3.4(± 6.1) from 100). Eating was the most commonly affected

performance. The main oral conditions that caused impacts were sensitive

tooth, toothache and an exfoliating primary tooth.

Key words: oral health related quality of life, quality of life, schoolchildren
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∫∑π”
§”«à“ ç ÿ¢¿“æé μ“¡π‘¬“¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°1

À¡“¬∂÷ß ç ¿“«–∑’Ë ¡∫Ÿ√≥å„π¡‘μ‘∑—Èß°“¬¿“æ ®‘μ„®  —ß§¡

·≈– ®‘μ«‘≠≠“≥é ‰¡à‰¥âÀ¡“¬∂÷ß ¿“«–∑’Ëª√“»®“°‚√§

‡∑à“π—Èπ  ÿ¢¿“æ‡ªìπÕß§åª√–°Õ∫∑’Ë ”§—≠¢Õß°“√¡’§ÿ≥¿“æ

™’«‘μ∑’Ë¥’  ÿ¢¿“æ™àÕßª“°°Á‡™àπ‡¥’¬«°—π ‰¡à‰¥âÀ¡“¬∂÷ß°“√

ª√“»®“°‚√§„π™àÕßª“°‡∑à“π—Èπ ·μàÀ¡“¬∂÷ß ÿ¢¿“æ™àÕßª“°

∑’Ë àßº≈μàÕ§«“¡√Ÿâ ÷°Õ¬Ÿà¥’¡’ ÿ¢¢Õß∫ÿ§§≈ ∑—Èß∑“ß°“¬¿“æ

®‘μ„®·≈– —ß§¡2 ‡™àπ°—π °“√ª√–‡¡‘π ÿ¢¿“æ™àÕßª“°¥â«¬

μ—«™’È«—¥∑“ß√–∫“¥«‘∑¬“∑’Ë„™âÕ¬Ÿà‡¥‘¡  à«π„À≠à‡ªìπ¥—™π’∑“ß

§≈‘π‘°∑’Ë«—¥ ¿“«–°“√‡ªìπ‚√§ À√◊Õ‡°‘¥§«“¡º‘¥ª°μ‘ ‡™àπ

¥—™π’ DMFT  ”À√—∫«—¥‚√§øíπºÿ ¥—™π’ CPITN  ”À√—∫«—¥

‚√§ª√‘∑—πμå ∫Õ°‰¥â·§à¢π“¥¢Õß‚√§ °“√ Ÿ≠‡ ’¬À√◊Õ∂Ÿ°

∑”≈“¬‰ª¢ÕßÕ«—¬«– ‰¡à “¡“√∂ –∑âÕπ∂÷ßº≈°√–∑∫°“√

∑”Àπâ“∑’Ë À√◊Õ§«“¡√Ÿâ ÷°Õ¬Ÿà¥’¡’ ÿ¢ ‰¥â·°à °“√¥”‡π‘π™’«‘μ

ª√–®”«—π ‡™àπ °“√æŸ¥ °“√‡§’È¬« °“√√—∫ª√–∑“πÕ“À“√

°“√æ—°ºàÕπ °“√∑”ß“πÀ√◊Õ°“√»÷°…“ º≈μàÕ ¿“«–®‘μ„®

(psychological impact) ·≈–μàÕ°“√‡¢â“ —ß§¡ (social im-

pact) ¢Õß∫ÿ§§≈π—Èπ Ê3-4 ®“°°“√»÷°…“«‘®—¬„πª√–™“°√

‰∑¬æ∫«à“º≈°√–∑∫μàÕ§ÿ≥¿“æ™’«‘μ¡’¡“°∑’Ë ÿ¥„π«—¬

‡¥Á°5 §«“¡º‘¥ª°μ‘„π™àÕßª“°∑’Ëæ∫‰¥â„π‡¥Á°¡’¡“°¡“¬

·≈– àßº≈μàÕ§ÿ≥¿“æ™’«‘μ„π‡™‘ß≈∫ √∫°«π°“√ªØ‘∫—μ‘

°‘®°√√¡ª√–®”«—π ‡™àπ °“√‡≈àπ °“√√—∫ª√–∑“πÕ“À“√

°“√πÕπÀ≈—∫ ·≈–º≈°“√‡√’¬π·¬à≈ß À√◊Õ·¡â°√–∑—Ëß¢“¥

‡√’¬π6-7 ‡¥Á°∑’Ë¡“®“°§√Õ∫§√—«¬“°®π¡’°‘®°√√¡ª√–®”

«—π∑’Ë∂Ÿ°®”°—¥ (restricted-activity days) ‡™àπ ¢“¥‡√’¬π

‡π◊ËÕß¡“®“°ªí≠À“ ÿ¢¿“æ™àÕßª“°¡“°°«à“‡¥Á°∑’Ë¡“®“°

§√Õ∫§√—«∑’Ë¡’∞“π–¥’∂÷ß 12 ‡∑à“8

¥—™π’∑’Ë„™â«—¥§ÿ≥¿“æ™’«‘μ„π¡‘μ‘ ÿ¢¿“æ™àÕßª“°‡¥Á°

μ—«Àπ÷Ëß§◊Õ Child-Oral Impacts on Daily Performance

index (Child-OIDP)6 ‡ªìπ¥—™π’∑’Ë¡’°“√æ—≤π“®“°¥—™π’

Oral Impacts on Daily Performance (OIDP) ∑’Ë„™â„π

ºŸâ„À≠à9  “¡“√∂«—¥º≈°√–∑∫ºà“π°‘®°√√¡„π™’«‘μª√–®”«—π

8 °‘®°√√¡∑’Ë –∑âÕπ¡‘μ‘∑“ß°“¬¿“æ 3 °‘®°√√¡ ¡‘μ‘∑“ß

®‘μ„® 3 °‘®°√√¡·≈–¡‘μ‘∑“ß —ß§¡ 2 °‘®°√√¡ §ÿ≥ ¡∫—μ‘

 ”§—≠¢Õß¥—™π’ §◊Õ  “¡“√∂∫Õ°∂÷ß§–·ππº≈°√–∑∫μàÕ

 ¿“«–∑’Ë‡®“–®ß (condition-specific impact score)

§”π«≥§«“¡‡¢â¡ (intensity) ¢Õßº≈°√–∑∫∑’Ë¡’μàÕ°“√

¥”‡π‘π™’«‘μª√–®”«—π πÕ°®“°π’È¬—ßæ—≤π“¢÷Èπ Õ¥§≈âÕß°—∫

æ—≤π“°“√¢Õß‡¥Á°«—¬ 10 - 12 ªï ¡’°“√·ª≈‡ªìπ¿“…“‰∑¬

ºà“π°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘§«“¡∂Ÿ°μâÕß·≈–‡∑’Ë¬ßμ√ß„π

°“√»÷°…“¿“§μ—¥¢«“ß„πª√–‡∑»‰∑¬·≈â«6

°“√«“ß·ºπ®—¥∫√‘°“√¥Ÿ·≈ ÿ¢¿“æ™àÕßª“°¢Õß°Õß

∑—πμ “∏“√≥ ÿ¢  ”π—°Õπ“¡—¬ „π°≈ÿà¡‡ªÑ“À¡“¬ ‡¥Á°

π—°‡√’¬π —ß°—¥°√ÿß‡∑æ¡À“π§√ „™â¢âÕ¡Ÿ≈®“°°“√ ”√«®

∑—πμ ÿ¢¿“æ‚¥¬„™â¥—™π’«—¥‚√§øíπºÿ·≈–‚√§ª√‘∑—πμå ‡∑à“π—Èπ

¬—ß‰¡à‡§¬¡’°“√»÷°…“∂÷ßº≈°√–∑∫¢Õßªí≠À“™àÕßª“°∑’Ë¡’

μàÕ§ÿ≥¿“æ™’«‘μ„π°“√¥”‡π‘π°‘®°√√¡ª√–®”«—π¢Õß‡¥Á°

¡“°àÕπ ¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘π

§ÿ≥¿“æ™’«‘μ„π¡‘μ‘ ÿ¢¿“æ™àÕßª“°¢Õß‡¥Á°π—°‡√’¬π™—Èπ

ª√–∂¡»÷°…“ªï∑’Ë 5 Õ“¬ÿ 10-12 ªï „π‚√ß‡√’¬π —ß°—¥

°√ÿß‡∑æ¡À“π§√ ´÷Ëß‰¥â√—∫°“√¥Ÿ·≈ ÿ¢¿“æ™àÕßª“°®“°

°Õß∑—πμ “∏“√≥ ÿ¢  ”π—°Õπ“¡—¬ º≈°“√»÷°…“«‘®—¬§√—Èßπ’È

„™â‡ªìπ¢âÕ¡Ÿ≈ª√–°Õ∫°“√«“ß·ºπ ”√«®√–¥—∫®—ßÀ«—¥

°”Àπ¥‡ªÑ“À¡“¬„π°“√ √â“ß‡ √‘¡ ÿ¢¿“æ™àÕßª“°‡¥Á°

«“ß·ºπ®—¥∫√‘°“√ ®—¥ √√∑√—æ¬“°√∑’Ë¡’Õ¬Ÿà‰¥âÕ¬à“ß‡À¡“– ¡

μàÕ‰ª

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“
°“√»÷°…“π’È‡ªìπ°“√»÷°…“‡™‘ß ”√«®·∫∫μ—¥¢«“ß

(Cross-sectional survey) ‚¥¬∑”°“√‡°Á∫¢âÕ¡Ÿ≈®“°

π—°‡√’¬π™—Èπª√–∂¡»÷°…“ªï∑’Ë 5 ‚√ß‡√’¬πª√–∂¡»÷°…“

 —ß°—¥°√ÿß‡∑æ¡À“π§√ ÷́Ëß‡¢â“√—∫°“√Õ∫√¡„π‚§√ß°“√

¿“«–‡ ’Ë¬ß„π°≈ÿà¡‡¥Á°ª√–®”ªï 2552 ®—¥‚¥¬ ”π—°Õπ“¡—¬

°√ÿß‡∑æ¡À“π§√ ®”π«π 680 §π ‚§√ß√à“ß°“√«‘®—¬‰¥â√—∫

Õπÿ¡—μ‘®“°§≥–°√√¡°“√æ‘®“√≥“·≈–§«∫§ÿ¡°“√«‘®—¬

„π§π¢Õß°√ÿß‡∑æ¡À“π§√·≈â«

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬

1. ·∫∫ Õ∫∂“¡π—°‡√’¬π

2. ·∫∫∫—π∑÷° ¿“«–‚√§øíπºÿ

°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

1. ¢âÕ¡Ÿ≈§ÿ≥¿“æ™’«‘μ„π¡‘μ‘ ÿ¢¿“æ™àÕßª“° „™â

¥—™π’ Child-OIDP ‡°Á∫¢âÕ¡Ÿ≈ ‚¥¬„™â·∫∫ Õ∫∂“¡´÷Ëß¡’

3  à«π ª√–°Õ∫¥â«¬
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« ∑—πμ ¡À‘¥≈ ªï∑’Ë 30 ‡≈à¡∑’Ë 2, 2553

1.1  à«π∑’Ë‡¥Á°π—°‡√’¬π‡ªìπºŸâ°√Õ°¢âÕ¡Ÿ≈ ‰¥â·°à

 à«π∑’Ë 1 ¢âÕ¡Ÿ≈∑—Ë«‰ª ‰¥â·°à ‚√ß‡√’¬π‡æ» Õ“¬ÿ·≈–  à«π

∑’Ë 2 ¢âÕ¡Ÿ≈ªí≠À“ ÿ¢¿“æ™àÕßª“°∑’Ë‡°‘¥¢÷Èπ„π√–¬– 3

‡¥◊Õπ∑’Ëºà“π¡“ ‚¥¬„Àâ‡¥Á°‡≈◊Õ°μÕ∫®“°μ—«‡≈◊Õ°√“¬¢âÕ

´÷Ëß‡ªìπªí≠À“∑’Ë¡—°æ∫‰¥â‚¥¬∑—Ë«‰ª À≈—ß®“°π—Èπ∑—πμ·æ∑¬å

ºŸâ«‘®—¬¥”‡π‘π°“√ à«π∑’Ë 3

1.2  à«π∑’Ë∑—πμ·æ∑¬åºŸâ«‘®—¬‡ªìπºŸâ —¡¿“…≥å·≈–

∫—π∑÷°¢âÕ¡Ÿ≈§◊Õ  à«π∑’Ë 3 ·∫∫ —¡¿“…≥å√“¬∫ÿ§§≈ ‚¥¬

ºŸâ«‘®—¬ —¡¿“…≥å∂÷ßªí≠À“„π°“√ªØ‘∫—μ‘°‘®°√√¡ª√–®”«—π

8 °‘®°√√¡ ‰¥â·°à 1. °“√√—∫ª√–∑“πÕ“À“√ 2. °“√æŸ¥

3. °“√∑”§«“¡ –Õ“¥™àÕßª“° 4. °“√§ß ¿“æÕ“√¡≥å

5. °“√æ—°ºàÕπ πÕπÀ≈—∫ 6. °“√¬‘È¡ 7. °“√»÷°…“

8. °‘®°√√¡∑“ß —ß§¡ °“√æ∫ª– ‡¢â“°≈ÿà¡°—∫‡æ◊ËÕπ ‚¥¬„™â

√Ÿª¿“æª√–°Õ∫‡æ◊ËÕ„Àâ ◊ËÕ “√‡¢â“„®‰¥â¥’¢÷Èπ À“°π—°‡√’¬π

∫Õ°«à“¡’ªí≠À“„π°‘®°√√¡ª√–®”«—π°‘®°√√¡„¥ ºŸâ«‘®—¬®–

∂“¡μàÕ‡æ◊ËÕ„Àâ√–∫ÿ§à“§«“¡∂’Ë (frequency) ·≈–§«“¡√ÿπ·√ß

(severity)·≈– “‡Àμÿ (®“°ªí≠À“„π™àÕßª“°) μ“¡§«“¡

√Ÿâ ÷° (perceived cause) ¢Õß°“√‡°‘¥º≈°√–∑∫„π°‘®°√√¡

π—ÈπÊ ∑—Èßπ’È„π·μà≈–°‘®°√√¡π—°‡√’¬π “¡“√∂√–∫ÿ “‡Àμÿ

‰¥â¡“°°«à“Àπ÷Ëß “‡Àμÿ

π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–ÀåÀ“§«“¡™ÿ°¢Õßº≈°√–∑∫

μàÕ°“√ªØ‘∫—μ‘°‘®°√√¡ª√–®”«—π ®”π«π°‘®°√√¡ª√–®”«—π

∑’Ë¡’ªí≠À“„π°“√ªØ‘∫—μ‘

„π°“√«‘‡§√“–Àå§–·ππº≈°√–∑∫√“¬°‘®°√√¡‰¥â®“°

°“√π”§à“§–·ππ§«“¡∂’Ë¡“§Ÿ≥°—∫§–·ππ§«“¡√ÿπ·√ß

¢Õßº≈°√–∑∫ §à“§–·ππ§«“¡∂’Ë¡’§”μÕ∫‡ªìπ 4 √–¥—∫

μ—Èß·μà 0-3 (0 = ‰¡à¡’ 1 = ‡¥◊Õπ≈– 1-2 §√—Èß 2 = ‡¥◊Õπ≈–

3 §√—Èß¢÷Èπ‰ª À√◊Õ —ª¥“Àå≈– 1-2 §√—Èß 3 = ·∑∫∑ÿ°«—π

À√◊Õ —ª¥“Àå≈– 3 §√—Èß¢÷Èπ‰ª §–·ππ§«“¡√ÿπ·√ß·∫àß‡ªìπ

4 √–¥—∫‡™àπ‡¥’¬«°—π¡’μ—Èß·μà 0-3 (0 =‰¡à¡’ 1 = ‡≈Á°πâÕ¬

2 = ª“π°≈“ß 3 = √ÿπ·√ß) º≈§à“§–·ππ√“¬¢âÕ®–¡’

§à“ 0-9

°“√§‘¥§–·ππº≈°√–∑∫‚¥¬√«¡ ∑”‚¥¬π”§–·ππ

∑ÿ°¢âÕ¡“√«¡°—π ·≈–ª√—∫„Àâ¡’§à“‡μÁ¡‡ªìπ 100 §”π«≥

§à“§–·ππ‡©≈’Ë¬‚¥¬√«¡  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π ·≈–

§à“§–·ππ‡©≈’Ë¬√“¬°‘®°√√¡·≈–§”π«≥§«“¡‡¢â¡ (inten-

sity) ¢Õßº≈°√–∑∫‚¥¬·∫àß‡ªìπ 5 √–¥—∫ §◊Õ ‡≈Á°πâÕ¬

¡“°(very little) ‡≈Á°πâÕ¬(little) ª“π°≈“ß(moderate)

√ÿπ·√ß (severe) ·≈–√ÿπ·√ß¡“°(very severe) ‡°≥±å

°“√®—¥°≈ÿà¡§«“¡‡¢â¡¢Õßº≈°√–∑∫μàÕ°“√ªØ‘∫—μ‘°‘®°√√¡

ª√–®”«—π√“¬°‘®°√√¡¥—ßμ“√“ß∑’Ë 1 °“√®—¥°≈ÿà¡§«“¡‡¢â¡

¢Õßº≈°√–∑∫‚¥¬√«¡ æ‘®“√≥“®“°§à“§–·ππ§«“¡‡¢â¡

 Ÿß ÿ¥®“°∑—Èß 8 °‘®°√√¡

2. ¢âÕ¡Ÿ≈ ¿“«–‚√§øíπºÿ„πøíπ∂“«√ ∑—πμ·æ∑¬å

ºŸâ«‘®—¬ ∑”°“√μ√«®øíππ—°‡√’¬π „™â‡°≥±å°“√ ”√«® ÿ¢¿“æ

™àÕßª“°¢ÕßÕß§å°“√Õπ“¡—¬‚≈° ªï §.». 199710 ∫—π∑÷°

 ¿“«–øíπºÿ ∂Õπ Õÿ¥ ‡ªìπ√“¬´’Ë „π·∫∫∫—π∑÷° ¿“«–‚√§

øíπºÿ

Table 1 Classification of the intensity of oral impacts on a performance

Intensity of the impacts Severity score Frequency score Performance score

Very severe 3 x 3 9

Severe 3 x 2 6

2 x 3

Moderate 2 x 2 4

3 x 1 3

1 x 3

Little 2 x 1 2

1 x 2

Very little 1 x 1 1

No impact 0 x 0 0
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Table 2 Prevalence of dental caries in permanent teeth of 10-12 year old children by gender

*p<0.05 (Chi square test)

No. of Prevalence DT>0 MT>0 FT>0

Gender n (% of total) children (%)* n (%) n (%) n (%)

with caries

Male 166 34.5 60 36.1 51 (30.7) 0 (0) 15(9.0)

Female 315 65.5 147 46.7 124 (39.4) 8 (2.5) 43(13.7)

Total 481 100 207 43 175 (36.4) 8 (1.7) 58(12.1)

Table 3 Mean DMFT index (±sd) and its components for 10-12 year old children by gender

*Statistically significant (p<0.05) (Z= -2.319, p-value = 0.020)

**Statistically significant (p<0.05) (Z= -2.068, p-value = 0.039)

Gender N (% of total) Mean DT (±±±±±sd) MT (±±±±±sd) ** FT (±±±±±sd)

DMFT (±±±±±sd)*

Male 166 34.5 0.73 (±1.27) 0.58 (±1.1) 0 (±0) 0.16 (±0.57)

Female 315 65.5 0.96 (±1.30) 0.74 (±1.18) 0.03 (±0.21) 0.19 (±0.55)

Total 481 100 0.88 (±1.30) 0.68 (±1.15) 0.02 (±0.17) 0.18 (±0.56)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
«‘‡§√“–Àå¢âÕ¡Ÿ≈ „™â ∂‘μ‘‡™‘ßæ√√≥π“ √âÕ¬≈– §à“‡©≈’Ë¬

 à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π ·≈– ∂‘μ‘‡™‘ß«‘‡§√“–Àå ‰¥â·°à

‰§«å ·§«√å Mann Whitney U test ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈°“√»÷°…“
‡¥Á°π—°‡√’¬π®”π«π 481 §π®“° 680 §π ‡¢â“

√à«¡‚§√ß°“√ §‘¥‡ªìπ√âÕ¬≈– 70.7 ‡ªìπ‡æ»™“¬√âÕ¬≈–

34.5 ‡æ»À≠‘ß√âÕ¬≈– 65.5 Õ“¬ÿ 10-12 ªï ‰¥â√—∫°“√

 —¡¿“…≥å‡æ◊ËÕÀ“º≈°√–∑∫®“°ªí≠À“ ÿ¢¿“æ™àÕßª“°∑’Ë¡’

μàÕ°‘®°√√¡ª√–®”«—π‚¥¬„™â·∫∫ Child-OIDP ¿“…“‰∑¬

´÷Ëßºà“π°“√∑¥≈Õß„™â„πª√–‡∑»‰∑¬·≈â« ·≈–‰¥â√—∫°“√

μ√«® ÿ¢¿“æøíπ‚¥¬„™â‡°≥±å°“√ ”√«®‚√§øíπºÿ¢ÕßÕß§å°“√

Õπ“¡—¬‚≈° ªï §.». 199710 ®“°°“√»÷°…“ ¿“«–‚√§øíπºÿ

§«“¡™ÿ°¢Õß‚√§øíπºÿ„πøíπ∂“«√¢Õß°≈ÿà¡μ—«Õ¬à“ß‡∑à“°—∫

√âÕ¬≈– 43.0 §à“øíπºÿ ∂ÕπÕÿ¥¡’§à“μ—Èß·μà 0 ∂÷ß 8 ‚¥¬

ºŸâ∑’Ë¡’øíπºÿ¡’®”π«π√âÕ¬≈– 36.4 ºŸâ∑’Ë∂Ÿ°∂Õπøíπ¡’®”π«π

√âÕ¬≈– 1.7 ºŸâ∑’Ë‰¥â√—∫°“√Õÿ¥øíπ¡’®”π«π√âÕ¬≈– 12.1

π—°‡√’¬π™“¬¡’§«“¡™ÿ°¢Õß‚√§øíπºÿ‡∑à“°—∫ √âÕ¬≈– 36.1

·μ°μà“ß®“°π—°‡√’¬πÀ≠‘ß´÷Ëß¡’§«“¡™ÿ°‡∑à“°—∫√âÕ¬≈– 46.7

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<0.05) (μ“√“ß∑’Ë 2)

§à“‡©≈’Ë¬øíπºÿ ∂Õπ Õÿ¥¢Õß°≈ÿà¡μ—«Õ¬à“ß¡’§à“ 0.88

´’ËμàÕ§π ±1.30 §à“‡©≈’Ë¬øíπºÿ ∂Õπ Õÿ¥ ¢Õßπ—°‡√’¬π™“¬

‡∑à“°—∫ 0.73 ´’ËμàÕ§π ·μ°μà“ß®“°§à“‡©≈’Ë¬øíπºÿ ∂ÕπÕÿ¥

¢Õßπ—°‡√’¬πÀ≠‘ß´÷Ëß¡’§à“ 0.96 ’́ËμàÕ§πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘ (p<0.05) (μ“√“ß∑’Ë 3) ‡¡◊ËÕæ‘®“√≥“„πÕß§å

ª√–°Õ∫¢Õßøíπºÿ ∂ÕπÕÿ¥ æ∫«à“‡¥Á°™“¬¡’§à“‡©≈’Ë¬øíπ

∂Ÿ°∂Õπ‰ª‡π◊ËÕß®“°‚√§øíπºÿ (MT) ‡∑à“°—∫ 0 ´÷Ëß·μ°μà“ß

®“°‡¥Á°À≠‘ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<0.05) (μ“√“ß

∑’Ë 3)

ªí≠À“ ÿ¢¿“æ™àÕßª“°„π√–¬– 3 ‡¥◊Õπ∑’Ëºà“π¡“

π—°‡√’¬π√âÕ¬≈– 99.4 μÕ∫«à“¡’ªí≠À“„π™àÕßª“°

‡°‘¥¢÷ÈπÕ¬à“ßπâÕ¬Àπ÷Ëß™π‘¥ ¥—ßμ“√“ß∑’Ë 4

º≈°√–∑∫®“°ªí≠À“„π™àÕßª“°∑’Ë¡’μàÕ°“√ªØ‘∫—μ‘

°‘®°√√¡ª√–®”«—π

‡¡◊ËÕ∂“¡‡™◊ËÕ¡‚¬ßªí≠À“„π™àÕßª“°°—∫º≈°√–∑∫

∑’Ë¡’μàÕ°“√ªØ‘∫—μ‘°‘®°√√¡ª√–®”«—π √âÕ¬≈– 55.1 (μ“√“ß

∑’Ë 5) ¢Õß°≈ÿà¡μ—«Õ¬à“ßμÕ∫«à“‰¥â√—∫º≈°√–∑∫„π°“√
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Table 5 Number and percentage of children with and without impact on daily performance

Number of affected daily Number of children percentage

performance n %

0 216 44.9

1 148 30.8

2 76 15.8

3 23 4.6

4 10 2.3

5 3 0.6

6 2 0.4

7 3 0.6

Total 481 100

Table 4 Number and percentage of children who reported oral problems during the last 3 months

List of common oral problems Number of children reported percentage

n %

Toothache 143 29.7

Sensitive tooth 230 47.8

Dental caries 230 47.8

Mobilized tooth 218 45.3

Spacing due to exfoliation 71 14.8

Fractures permanent tooth 46 9.6

Colour of teeth 151 31.4

Shape or size of teeth 94 19.5

Position of teeth 203 42.2

Bleeding gum 211 43.9

Swollen gum 91 18.9

Calculus 181 37.6

Oral ulcers 165 34.3

Bad Breath 240 49.9

Deformity of face or mouth 4 0.8

Erupting of permanent tooth 54 11.2

Missing permanent tooth due to extraction 20 4.2

Other problems 8 1.7

Total (at least one oral problem) 478 99.4
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Table 6 Prevalence of impacts on daily performance among 10-12 year old BMA schoolchildren by gender

Gender n Reported impact no impact Odd ratio p -value

total = 481 n % n %

male 166 94 56.6 72 43.4 1.099 0.631

(95 %CI 0.753,1.605)

female 315 171 54.3 144 45.7

¥”‡π‘π°‘®°√√¡ª√–®”«—π „π™à«ß 3 ‡¥◊Õπ∑’Ëºà“π¡“‚¥¬

√âÕ¬≈– 30.8 ‰¥â√—∫º≈°√–∑∫ 1 °‘®°√√¡ √âÕ¬≈– 15.8

‰¥â√—∫º≈°√–∑∫ 2 °‘®°√√¡ √âÕ¬≈– 4.6 ‰¥â√—∫º≈°√–∑∫

3 °‘®°√√¡√âÕ¬≈– 2.3 ‰¥â√—∫º≈°√–∑∫ 4 °‘®°√√¡ ·≈–

¡’‡æ’¬ß√âÕ¬≈– 1.6 ‰¥â√—∫º≈°√–∑∫ 5-7 °‘®°√√¡ (μ“√“ß

∑’Ë 5) §«“¡™ÿ°¢Õßº≈°√–∑∫∑’Ë‡°‘¥¢÷Èπ„π‡æ»™“¬·≈–

‡æ»À≠‘ß‰¡à·μ°μà“ß°—π(OR =1.099, 95%CI 0.753,

1.605) (μ“√“ß∑’Ë 6)

‡¡◊ËÕæ‘®“√≥“‡ªìπ√“¬°‘®°√√¡ §«“¡™ÿ°¢Õßº≈

°√–∑∫¢Õßªí≠À“™àÕßª“°μàÕ°‘®°√√¡°“√√—∫ª√–∑“π

Õ“À“√ Ÿß∑’Ë ÿ¥§◊Õ √âÕ¬≈– 38.3 √Õß≈ß¡“§◊Õ °“√√—°…“

Õ“√¡≥å æ∫√âÕ¬≈– 17.9 ·≈–°“√∑”§«“¡ –Õ“¥™àÕßª“°

√âÕ¬≈– 14.6 μ“¡≈”¥—∫ ¥—ßμ“√“ß∑’Ë 7

‡¡◊ËÕæ‘®“√≥“√–¥—∫§«“¡‡¢â¡¢Õßº≈°√–∑∫„π¿“æ

√«¡ π—°‡√’¬πª√–¡“≥ 3 „π 5 (√âÕ¬≈– 61.8) ‰¥â√—∫

º≈°√–∑∫®“°ªí≠À“™àÕßª“°μàÕ°“√ªØ‘∫—μ‘°‘®°√√¡ª√–®”

«—π∑’Ë¡’§«“¡‡¢â¡„π√–¥—∫πâÕ¬∂÷ßπâÕ¬¡“° ·≈–π—°‡√’¬π

®”π«πª√–¡“≥ 1 „π 5 (√âÕ¬≈– 20.4) Õ¬Ÿà„π°≈ÿà¡∑’Ë‰¥â

√—∫º≈°√–∑∫√–¥—∫√ÿπ·√ß∂÷ß√ÿπ·√ß¡“° (μ“√“ß∑’Ë 7)

æ‘®“√≥“ —¥ à«πºŸâ‰¥â√—∫º≈°√–∑∫√“¬°‘®°√√¡ æ∫«à“

√âÕ¬≈– 24.3 ¢ÕßºŸâ‰¥â√—∫º≈°√–∑∫„π°“√∑”§«“¡ –Õ“¥

™àÕßª“°‰¥â√—∫º≈°√–∑∫„π√–¥—∫√ÿπ·√ß∂÷ß√ÿπ·√ß¡“°

(μ“√“ß∑’Ë 7)

§à“§–·ππº≈°√–∑∫μàÕ°“√ªØ‘∫—μ‘°‘®°√√¡ª√–®”

«—π‚¥¬√«¡¡’§à“μ—Èß·μà 0 - 44.44 ®“°§–·ππ‡μÁ¡ §◊Õ

100 §–·ππº≈°√–∑∫„π‡æ»™“¬·≈–À≠‘ß‰¡à¡’§«“¡

·μ°μà“ß°—π (Mann-Whitney U test: Z = -0.184,

p-value 0.854) ¥—ßμ“√“ß∑’Ë 8 §à“‡©≈’Ë¬§–·ππº≈

°√–∑∫‚¥¬√«¡¡’§à“ 3.4 (±6.1) · ¥ß∂÷ß ¢π“¥¢Õß

º≈°√–∑∫∑’Ë‡°‘¥¢÷ÈπÕ¬Ÿà„π√–¥—∫μË” ‡¡◊ËÕæ‘®“√≥“√“¬

°‘®°√√¡æ∫«à“ §à“‡©≈’Ë¬§–·ππº≈°√–∑∫μàÕ°‘®°√√¡°“√

√—∫ª√–∑“πÕ“À“√ Ÿß∑’Ë ÿ¥§◊Õ 0.95 „π¢≥–∑’Ë§–·ππ

‡©≈’Ë¬º≈°√–∑∫μàÕ°“√æŸ¥¡’§à“πâÕ¬∑’Ë ÿ¥ §◊Õ 0.04 (μ“√“ß

∑’Ë 7)

§–·ππº≈°√–∑∫‚¥¬√«¡°—∫§«“¡μâÕß°“√√—°…“

∑“ß∑—πμ°√√¡„πªí®®ÿ∫—π¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘ (p<0.001) ¥—ßμ“√“ß∑’Ë 9

ªí≠À“™àÕßª“°∑’Ë‡ªìπ “‡Àμÿ„Àâ‡°‘¥º≈°√–∑∫μàÕ

°“√ªØ‘∫—μ‘°‘®°√√¡ª√–®”«—π∑’Ëπ—°‡√’¬π√–∫ÿ«à“ ‡ªìπ “‡Àμÿ

°àÕº≈°√–∑∫„π°“√¥”‡π‘π°‘®°√√¡ª√–®”«—π¡“°∑’Ë ÿ¥§◊Õ

Õ“°“√‡ ’¬«øíπ √âÕ¬≈– 45.7 √Õß≈ß¡“§◊ÕÕ“°“√ª«¥øíπ

√âÕ¬≈– 26 ·≈–øíππÈ”π¡‚¬° À—° À≈ÿ¥ √âÕ¬≈– 23 μ“¡

≈”¥—∫ ¥—ßμ“√“ß∑’Ë 10 ·≈–‡¡◊ËÕæ‘®“√≥“ “‡Àμÿ∑’Ë°àÕ„Àâ‡°‘¥

º≈°√–∑∫‡ªìπ√“¬°‘®°√√¡¥—ßμ“√“ß∑’Ë 11

∫∑«‘®“√≥å
§«“¡™ÿ°¢Õß‚√§øíπºÿ §à“‡©≈’Ë¬øíπºÿ ∂Õπ Õÿ¥¢Õß

‡¥Á°°≈ÿà¡π’È μË”°«à“º≈°“√»÷°…“∑’Ë®—ßÀ«—¥ ÿæ√√≥∫ÿ√’5 ·≈–

°“√ ”√«® ÿ¢¿“æ™àÕßª“°„π°≈ÿà¡Õ“¬ÿ 12 ªï „π√–¥—∫

ª√–‡∑»§√—Èß∑’Ë 6 æ.». 2549-255011 ·μà„°≈â‡§’¬ß°—∫

º≈°“√ ”√«® ÿ¢¿“æ™àÕßª“°„π√–¥—∫®—ßÀ«—¥¢Õß°√ÿß‡∑æ

¡À“π§√11  “‡Àμÿ∑’Ë§«“¡™ÿ°¢Õß‚√§øíπºÿμË”°«à“º≈°“√

 ”√«®œ¥—ß°≈à“« πà“®–¡“®“°°≈ÿà¡‡¥Á°„π°“√»÷°…“π’È

 à«π„À≠àÕ“¬ÿπâÕ¬°«à“ 12 ªï øíπ∂“«√∑’Ë¡’„π™àÕßª“°®”π«π

πâÕ¬°«à“ ·≈– ‡¥Á°¡’≈—°…≥–μà“ß®“°ª√–™“°√‡¥Á°∑—Ë«‰ª

°≈à“«§◊Õ ‰¥â√—∫§—¥‡≈◊Õ°„Àâ‡ªìπμ—«·∑π¡“√—∫°“√Õ∫√¡‡æ◊ËÕ

‡ªìπ·°ππ”‡√◊ËÕß°“√ªÑÕß°—π¿“«–‡ ’Ë¬ß „π‚√ß‡√’¬π μâÕß¡’

§«“¡√—∫º‘¥™Õ∫ ·≈–æƒμ‘°√√¡„π°“√¥Ÿ·≈ ÿ¢¿“æμπ‡Õß¥’

„π√–¥—∫Àπ÷Ëß πÕ°®“°π’È·¡â«à“‡¥Á°ª√–∂¡»÷°…“‚√ß‡√’¬π

 —ß°—¥°√ÿß‡∑æ¡À“π§√®–¡“®“°§√Õ∫§√—«∑’Ë¡’‡»√…∞“π–

ª“π°≈“ß ∂÷ßμË” ·μà„π°“√»÷°…“§√—Èßπ’Èμ√«®æ∫«à“‡¥Á°

√âÕ¬≈– 21.62 ¡’øíπ°√“¡∂“«√‰¥â√—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ
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Table 8 Overall impact score of 10-12 year old BMA schoolchildren by gender

gender min max Mean rank Z p-value

male 0 34.72 242.53 -0.184 0.854

female 0 44.44 240.19

Table 9 Relationship between perceived treatment need and overall impact score of 10-12 year old BMA

schoolchildren

*Statistically significant (p<0.001) (Z = -19.023, p-value=0.000)

Perceived current n Mean rank Median p-value

treatment need

no 242 127.2 0.00 <.001*

yes 239 356.3 4.2

Indicators of oral impacts performances Overall

Cleaning Sleeping/ Social impact

Eating speaking mouth relaxing Emotion Smiling Studying contact (n=481)

Prevalence of impacts (total n = 481 children)

number of children n 184 7 70 21 86 58 13 17 265

  reported impacts % 38.3 1.5 14.6 4.4 17.9 12.1 2.7 3.5 55.1

Intensity of impacts (% of children reported impacts on each performance)

Very little % 51.1 57.1 57.1 47.6 52.3 44.8 46.2 64.7 46.0

Little % 16.8 28.6 7.1 14.3 18.6 15.5 15.4 17.6 15.8

Moderate % 17.4 0.0 11.4 19.0 18.6 20.7 23.1 11.8 17.7

Severe % 9.8 0.0 10.0 9.5 8.1 10.3 7.7 5.9 11.7

Very severe % 4.9 14.3 14.3 9.5 2.3 8.6 7.7 0.0 8.7

Impact score

- range 0-9 0-9 0-9 0-9 0-9 0-9 0-9 0-6 0-44.4

- mean (sd) 0.95 0.04 0.43 0.12 0.40 0.34 0.07 0.06 3.4

(1. 8) (0.44) (1.5) (1.5) (1.2) (1.3) (0.6) (0.4) (6.1)

- percentiles (0,0,1) (0,0,0) (0,0,0) (0,0,0) (0,0,0) (0,0,0) (0,0,0) (0,0,0) (0,1.4,4.2)

(25,50,75)

Table 7 Prevalence, intensity of impacts and impact score of the oral impacts on daily performance among 10-12

year old BMA schoolchildren
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Table 10 Prevalence of perceived oral problem as a cause of impacts on daily performances of 10-12 year old

BMA schoolchildren

Perceived oral problems as a cause of impacts n Prevalence (%)

Sensitive tooth 121 45.7

Toothache 69 26.0

Mobilized tooth/exfoliation 61 23.0

Bleeding gum 52 19.6

Dental caries 47 17.7

Position of teeth 38 14.3

Oral ulcers 19 7.2

Colour of teeth 15 5.7

Erupting of permanent tooth 11 4.2

Bad Breath 10 3.8

Shape or size of teeth 9 3.4

Other problems 9 3.4

Calculus 8 3.0

Spacing due to exfoliation 6 2.3

Swollen gum 6 2.3

Fractures permanent tooth 5 1.9

Missing permanent tooth due to extraction 2 0.8

Deformity of face or mouth 0 0

‡π◊ËÕß®“° ”π—°Õπ“¡—¬ °√ÿß‡∑æ¡À“π§√‰¥â®—¥∫√‘°“√¥Ÿ·≈

∑—πμ ÿ¢¿“æ„Àâ°—∫‡¥Á°„π‚√ß‡√’¬π —ß°—¥°√ÿß‡∑æ¡À“π§√

‡ªìπ‡ªÑ“À¡“¬À≈—°¡“π“ππ—∫ ‘∫ªï ‰¥âπ”°≈«‘∏’∑“ß∑—πμ-

°√√¡ªÑÕß°—π°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ„πøíπ∂“«√´’Ë·√°¡“

¥”‡π‘π°“√„πæ◊Èπ∑’Ë„Àâ·°à°≈ÿà¡‡ªÑ“À¡“¬μ—Èß·μà ªï æ.». 2535

¡’∑—Èß°“√¥”‡π‘π°“√„π§≈‘π‘°∑—πμ°√√¡·≈–‡™‘ß√ÿ°‰ª„Àâ

∫√‘°“√∑’Ë‚√ß‡√’¬π √«¡∑—Èß¡’°“√ª√–‡¡‘π°“√¬÷¥μ‘¥‡ªìπ√–¬–

·¡â«à“®–‰¡à “¡“√∂„Àâ∫√‘°“√‰¥â§√∫„πøíπ∑ÿ°´’Ë·≈–∑ÿ°§π

¥â«¬¢âÕ®”°—¥‡√◊ËÕßÕ—μ√“°”≈—ß∑—πμ∫ÿ§≈“°√∑’Ë¡’Õ¬Ÿà °Õß∑—πμ

 “∏“√≥ ÿ¢®—¥„Àâ¡’°‘®°√√¡ àß‡ √‘¡∑—πμ ÿ¢¿“æÕ◊Ëπ„π

‚√ß‡√’¬π ‰¥â·°à °“√·ª√ßøíπÀ≈—ßÕ“À“√°≈“ß«—π °“√μ√«®

 ÿ¢¿“æøíπ ‚§√ß°“√Õ∫√¡Õ“ “ ¡—§√ “∏“√≥ ÿ¢„π

‚√ß‡√’¬π ·≈–°“√®—¥°‘®°√√¡ àß‡ √‘¡∑—πμ ÿ¢¿“æÕ◊Ëπ Ê

√à«¡‰ª°—∫°“√ π—∫ πÿπ„Àâ‚√ß‡√’¬π‡ªìπ‚√ß‡√’¬π àß‡ √‘¡

∑—πμ ÿ¢¿“æ  Õ¥§≈âÕß·π«∑“ß¢Õß Center for Disease

Control and Prevention ª√–‡∑» À√—∞Õ‡¡√‘°“ ‡æ◊ËÕ‡æ‘Ë¡

°“√‡¢â“∂÷ß∫√‘°“√∑—πμ°√√¡ªÑÕß°—π‰¥â·°à °“√‡§≈◊Õ∫À≈ÿ¡

√àÕßøíπ „π°≈ÿà¡‡¥Á°∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß §◊Õ °≈ÿà¡∑’Ë¡“®“°

§√Õ∫§√—«∑’Ë¡’‡»√…∞“π–μË”π—Èπ∑”‰¥â‚¥¬ºà“π∑“ß school

based À√◊Õ school link setting √«¡∑—Èß π—∫ πÿπ°“√

¥”‡π‘π°“√¥â“π àß‡ √‘¡ ÿ¢¿“æÕ◊ËπÊ12

πÕ°®“°π’È‡¥Á°„πæ◊Èπ∑’Ë°√ÿß‡∑æ¡À“π§√¡’‚Õ°“ ‡¢â“

∂÷ß∫√‘°“√∑—πμ°√√¡‰¥â¡“°°«à“‡¥Á°„π®—ßÀ«—¥Õ◊Ëπ ‡æ√“–

¡’»Ÿπ¬å∫√‘°“√ “∏“√≥ ÿ¢„π°√ÿß‡∑æ¡À“π§√μ—ÈßÕ¬Ÿà∑—Ë«æ◊Èπ∑’Ë

πÕ°®“°π’È¬—ß¡’ ∂“πæ¬“∫“≈¿“§√—∞·≈–‡Õ°™π®”π«π

¡“°°«à“®—ßÀ«—¥Õ◊Ëπ „π°“√ ”√«®Õ—μ√“°“√„™â∫√‘°“√∑—πμ-

°√√¡¢Õßª√–™“™π‰∑¬ æ.». 2546 æ∫«à“°≈ÿà¡Õ“¬ÿ∑’Ë„™â

∫√‘°“√ Ÿß ÿ¥§◊Õ Õ“¬ÿ 6-14 ªï ·≈–°≈ÿà¡μ—«Õ¬à“ß„π°√ÿß‡∑æ

¡À“π§√‰¥â√—∫∫√‘°“√∑—πμ°√√¡ Ÿß∑’Ë ÿ¥13

·¡â«à“„π¿“æ√«¡ §«“¡™ÿ°¢Õß‚√§øíπºÿ®–≈¥≈ß ·≈–

§à“‡©≈’Ë¬øíπºÿ ∂Õπ Õÿ¥®–μË”°«à“°“√ ”√«®„π°≈ÿà¡μ—«Õ¬à“ß

∑’Ë¡’Õ“¬ÿ„°≈â‡§’¬ß°—π„πª√–‡∑»‰∑¬5,11·μà “‡Àμÿ¢Õßº≈
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Toothache

Sensitive tooth

Dental caries

Mobilized tooth

Spacing due to
exfoliation

Fractures permanent
tooth

Colour of teeth

Shape or size of teeth

Position of teeth

Bleeding gum

Swollen gum

Calculus

Oral ulcers

Bad Breath

Deformity of face
or mouth

Erupting of permanent
tooth

Missing  permanent
tooth due toextraction

Other problems
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°√–∑∫μàÕ°‘®°√√¡ª√–®”«—π ¡“®“°Õ“°“√‡°’Ë¬«¢âÕß°—∫

‚√§øíπºÿ ‰¥â·°à ª«¥øíπ ‡ ’¬«øíπ ¡“°°«à“Õ“°“√¢Õß‚√§

ª√‘∑—πμå ‡™àπ‡¥’¬«°—∫°“√»÷°…“∑’Ëºà“π¡“5,11 ®÷ß‰¡à§«√≈–‡≈¬

°“√·°â‰¢ªí≠À“¥—ß°≈à“« ·¡â«à“∫“ß§√—Èß¥—™π’§≈‘π‘°¬—ß‰¡à

 “¡“√∂«—¥°“√‡ª≈’Ë¬π·ª≈ß‰¥â À“°æ∫ “‡Àμÿ·μà‡π‘Ëπ Ê

®–™à«¬‰¡à„Àâ‡°‘¥º≈°√–∑∫„π√–¥—∫√ÿπ·√ßμàÕ‰ª

§«“¡™ÿ°¢Õßº≈°√–∑∫¢Õßªí≠À“ ÿ¢¿“æ™àÕßª“°

°“√»÷°…“§√—Èßπ’È§«“¡™ÿ°¢Õßº≈°√–∑∫®“°ªí≠À“

„π™àÕßª“°μàÕ°“√ªØ‘∫—μ‘°‘®°√√¡ª√–®”«—π (√âÕ¬≈–

55.1)(μ“√“ß∑’Ë 7) μË”°«à“∑’Ëæ∫„π°“√»÷°…“„π√–¥—∫

ª√–‡∑» æ.». 2549-255011 (√âÕ¬≈– 85.2) ®—ßÀ«—¥

 ÿæ√√≥∫ÿ√’5 (√âÕ¬≈– 89.8) ª√–‡∑»‡ª√Ÿ14 (√âÕ¬≈– 82.0)

ª√–‡∑»∫√“ ‘́≈15 (√âÕ¬≈– 80.7) ª√–‡∑»‚√¡“‡π’¬16

(√âÕ¬≈– 64.95) ·≈–„πª√–‡∑»Ω√—Ëß‡» 17 (√âÕ¬≈– 73)

·μà Ÿß°«à“°“√»÷°…“„πª√–‡∑»·∑π´“‡π’¬ §.». 2005-

200618 (√âÕ¬≈– 28.6) ·≈– „πªï §.». 200819 (√âÕ¬≈–

36.2) √«¡∑—Èß„π À√“™Õ“≥“®—°√20 (√âÕ¬≈– 40.4)

°“√√—∫ª√–∑“πÕ“À“√‡ªìπ°‘®°√√¡∑’Ë‰¥â√—∫º≈

°√–∑∫¡“°∑’Ë ÿ¥  Õ¥§≈âÕß°—∫°“√»÷°…“∑’Ëºà“π¡“5,11,14-17

Õ—π¥—∫√Õß≈ß¡“§◊Õ°“√√—°…“Õ“√¡≥å °“√∑”§«“¡ –Õ“¥

™àÕßª“°·≈–°“√¬‘È¡μ“¡≈”¥—∫ (μ“√“ß∑’Ë 7) °“√√—°…“

Õ“√¡≥å‰¥â√—∫º≈°√–∑∫„πÕ—π¥—∫∑’Ë Õß ‡™àπ‡¥’¬«°—∫°“√

»÷°…“„πª√–‡∑»∫√“ ‘́≈15 „π¢≥–∑’Ë°“√»÷°…“„πª√–‡∑»

‚√¡“‡π’¬16 ª√–‡∑»Ω√—Ëß‡» 17 ª√–‡∑»·∑π´“‡π’¬18

 À√“™Õ“≥“®—°√20 ·≈–ª√–‡∑»‰∑¬11 æ∫«à“°“√∑”§«“¡

 –Õ“¥™àÕßª“°‰¥â√—∫º≈°√–∑∫„πÕ—π¥—∫∑’Ë Õß

°“√√—∫ª√–∑“πÕ“À“√‰¥â√—∫º≈°√–∑∫¡“°∑’Ë ÿ¥

‡æ√“–Àπâ“∑’ËÀ≈—°¢Õßøíπ§◊Õ °“√∫¥‡§’È¬«Õ“À“√ À“°¡’

§«“¡º‘¥ª°μ‘„π™àÕßª“°‰¡à«à“®–‡ªìπ°“√‡ ’¬«øíπ ª«¥øíπ

øíπºÿ‡ªìπ√Ÿ À√◊Õøíπ‚¬° ®– àßº≈°√–∑∫μàÕ°“√√—∫ª√–∑“π

Õ“À“√´÷Ëß‡ªìπ°‘®°√√¡∑’Ë¡’°“√‡§≈◊ËÕπ‰À« ¢¬—∫¢Õß¢“°√√‰°√

‡°’Ë¬«¢âÕß°—∫øíπ ·≈–‡π◊ÈÕ‡¬◊ËÕ„π™àÕßª“°¡“°°«à“°‘®°√√¡

Õ◊Ëπ

„π¿“æ√«¡ “‡Àμÿ„π™àÕßª“°∑’Ë°àÕ„Àâ‡°‘¥º≈°√–∑∫

μ“¡§«“¡√Ÿâ ÷°¢Õß‡¥Á° ¡“®“°°“√‡ ’¬«øíπ ª«¥øíπ

´÷Ëß‡°’Ë¬«¢âÕß°—∫‚√§øíπºÿ ¡“°°«à“ “‡Àμÿ®“°‚√§ª√‘∑—πμå

(μ“√“ß∑’Ë 10)  Õ¥§≈âÕß°—∫°“√»÷°…“„π‡¥Á°‰∑¬∑’Ëºà“π

¡“ 5,11 „π¢≥–∑’Ë°“√»÷°…“„πª√–‡∑»∫√“´‘≈ æ∫«à“ “‡Àμÿ

ªí≠À“„π™àÕßª“°∑’Ë àßº≈°√–∑∫μàÕ°‘®°√√¡ª√–®”«—π

 à«π„À≠à¡“®“°°“√‡ ’¬«øíπ·≈–‰¡àæ÷ßæÕ„® ’¢Õßøíπ15

°“√»÷°…“„πª√–‡∑»‚√¡“‡π’¬  “‡Àμÿ à«π„À≠à¡“®“°

‡Àß◊Õ°¡’‡≈◊Õ¥ÕÕ°·≈–°“√‡ ’¬«øíπ °“√»÷°…“„πª√–‡∑»

Ω√—Ëß‡» æ∫«à“¡’ “‡Àμÿ ”§—≠®“°°“√‡√’¬ßμ—«¢Õßøíπ·≈–

·º≈„π™àÕßª“°17

‡¡◊ËÕæ‘®“√≥“ “‡Àμÿμ“¡§«“¡√Ÿâ ÷°¢Õß‡¥Á°π—°‡√’¬π

∑’Ë àßº≈°√–∑∫„π°“√ªØ‘∫—μ‘°‘®°√√¡ª√–®”«—π‡ªìπ√“¬

°‘®°√√¡æ∫«à“ ªí≠À“ª«¥øíπ ‡ ’¬«øíπ‡ªìπ “‡ÀμÿÀ≈—°

„π°‘®°√√¡ 5 °‘®°√√¡ ‰¥â·°à °“√√—∫ª√–∑“πÕ“À“√

°‘®°√√¡°“√æŸ¥ÕÕ°‡ ’¬ß °“√æ—°ºàÕππÕπÀ≈—∫ °“√√—°…“

Õ“√¡≥å ·≈–°“√»÷°…“ „π¢≥–∑’Ë °“√¡’‡≈◊Õ¥ÕÕ°®“°‡Àß◊Õ°

‡ªìπ “‡ÀμÿÀ≈—°∑’Ë àßº≈μàÕ°“√∑”§«“¡ –Õ“¥™àÕßª“°

(μ“√“ß∑’Ë 11)

°“√√—°…“Õ“√¡≥å‰¡à„ÀâÀßÿ¥Àß‘¥„® ‰¥â√—∫º≈°√–∑∫

®“°°“√¡’øíππÈ”π¡‚¬° À—° À≈ÿ¥‡π◊ËÕß®“°„π™à«ßÕ“¬ÿπ’È

‡ªìπ√–¬–∑’Ë¡’°“√‡ª≈’Ë¬π™ÿ¥®“°øíππÈ”π¡‡ªìπøíπ∂“«√ ‚¥¬

‡©æ“–øíπ°√“¡πâÕ¬ ¢≥–∑’Ëøíπ‚¬°®–¡’Õ“°“√ª«¥‡ªìπ

√–¬– πÕ°®“°π’È®–æ∫ªí≠À“®“°°“√∑’ËøíππÈ”π¡À—° À≈ÿ¥

‰¡àÀ¡¥ ¡’‡»…√“°øíπ§â“ßÕ¬Ÿà ∫√‘‡«≥´Õ°øíπ ‡æ¥“πª“°

·≈–¢â“ß≈‘Èπ ∑”„Àâ‡°‘¥§«“¡√”§“≠ ·≈–¬—ß‡ªìπ “‡Àμÿ∑”„Àâ

Õ“À“√μ‘¥´Õ°øíπ ·≈–¡’°≈‘Ëπª“°μ“¡¡“

ªí≠À“°“√‡√’¬ßμ—«¢Õßøíπ  ’·≈–¢π“¥¢Õßøíπ àß

º≈°√–∑∫ ”§—≠μàÕ °“√¬‘È¡ °“√æ∫ª–‡æ◊ËÕπΩŸß ®“°°“√∑’Ë

‡√‘Ë¡‡¢â“ Ÿà«—¬√ÿàπ ‡æ◊ËÕπ®÷ß‡ªìπ°≈ÿà¡∑’Ë¡’∫∑∫“∑ ”§—≠ °“√∑’Ë

∂Ÿ°‡æ◊ËÕπ≈âÕ  àßº≈μàÕ ¿“«–®‘μ„®·≈–°“√ª√—∫μ—«‡¢â“°—∫

 —ß§¡¢Õß‡¥Á° Chen ·≈– Hunter æ∫«à“ªí≠À“ ÿ¢¿“æ

™àÕßª“°∑’Ë àßº≈°√–∑∫μàÕ®‘μ„® ‰¥â·°à °“√À≈’°‡≈’Ë¬ß

°“√À—«‡√“–∑’Ë∑”„ÀâºŸâÕ◊Ëπ¡Õß‡ÀÁπøíπ À√◊ÕÕ“¬øíπμπ‡Õß

®π‰¡à°≈â“¬‘È¡æ∫„π‡¥Á°¡“°°«à“„πºŸâ„À≠à21

º≈°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ∂÷ß  ÿ¢¿“æ™àÕßª“°

„π¡ÿ¡¡Õß¢Õß§ÿ≥¿“æ™’«‘μ∑’Ë‡ªìπº≈°√–∑∫¡“®“°ªí≠À“

 ÿ¢¿“æ™àÕßª“° ´÷Ëß·μ°μà“ß‰ª®“°°“√«—¥ ÿ¢¿“æ™àÕßª“°

‚¥¬¥—™π’∑“ß§≈‘π‘°  “¡“√∂∫Õ°‰¥â∂÷ßº≈°√–∑∫∑’Ë‡ªìπ

√–¥—∫º≈≈—æ∏å®“°ªí≠À“„π™àÕßª“° §«√π”º≈°√–∑∫®“°

ªí≠À“™àÕßª“°μàÕ°“√¥”‡π‘π™’«‘μª√–®”«—π ·≈–√–¥—∫

§«“¡√ÿπ·√ß¢Õßº≈°√–∑∫„π·μà≈–°‘®°√√¡ ‰ª„™âª√–°Õ∫
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¢âÕ¡Ÿ≈°“√μ√«®∑“ß§≈‘π‘°‡æ◊ËÕ®—¥≈”¥—∫§«“¡ ”§—≠„Àâ°—∫

°≈ÿà¡∑’ËμâÕß°“√°“√·°âªí≠À“Õ¬à“ß‡√àß¥à«π ·μà‰¡à§«√≈–‡≈¬

‡¥Á°Õ’° à«πÀπ÷Ëß∑’Ë„Àâ¢âÕ¡Ÿ≈«à“ª√– ∫ªí≠À“„π™àÕßª“°·μà

¬—ß‰¡à àßº≈°√–∑∫μàÕ™’«‘μª√–®”«—π §«√∑’Ë®–À“°≈«‘∏’·°â

ªí≠À“∑’ËÕ¬Ÿà„π√–¥—∫‡≈Á°πâÕ¬¡“° ·≈–°≈«‘∏’„π°“√ àß‡ √‘¡

ªÑÕß°—π°√–μÿâπ„Àâ‡°‘¥°“√¥Ÿ·≈Õπ“¡—¬™àÕßª“°¥â«¬μπ‡Õß

‡æ◊ËÕ¡‘„Àâªí≠À“¡’§«“¡√ÿπ·√ß®π°√–∑—Ëß°àÕ„Àâ‡°‘¥º≈°√–∑∫

μàÕ°‘®°√√¡ª√–®”«—π„π‡«≈“μàÕ¡“

∫∑ √ÿª
§«“¡™ÿ°¢Õßº≈°√–∑∫®“°ªí≠À“™àÕßª“°μàÕ°“√

¥”‡π‘π™’«‘μª√–®”«—π„π‡¥Á°°≈ÿà¡»÷°…“Õ¬Ÿà„π√–¥—∫ª“π°≈“ß

·≈–§«“¡‡¢â¡¢Õßº≈°√–∑∫μàÕ‡¥Á°Õ¬Ÿà„π√–¥—∫πâÕ¬∂÷ß

πâÕ¬¡“°  à«π¢π“¥¢Õßº≈°√–∑∫‚¥¬√«¡πâÕ¬ (§–·ππ

‡©≈’Ë¬ 3.4 ®“° §–·ππ‡μÁ¡ 100) ªí≠À“„π™àÕßª“°¡’º≈

°√–∑∫μàÕ°‘®°√√¡°“√√—∫ª√–∑“πÕ“À“√¡“°∑’Ë ÿ¥ √Õß≈ß

¡“§◊Õ °“√√—°…“Õ“√¡≥å ·≈–°“√∑”§«“¡ –Õ“¥™àÕßª“°

μ“¡≈”¥—∫  à«πªí≠À“∑’Ë‡¥Á°μÕ∫«à“‡ªìπ “‡Àμÿ∑’Ë àßº≈

°√–∑∫μàÕ°“√ªØ‘∫—μ‘°‘®°√√¡ª√–®”«—π¢Õß‡¥Á°¡“°∑’Ë ÿ¥

‰¥â·°à Õ“°“√‡ ’¬«øíπ Õ“°“√ª«¥øíπ·≈–øíππÈ”π¡‚¬°À—°

À≈ÿ¥

§«√¡’°“√»÷°…“«‘®—¬º≈°√–∑∫¢Õßªí≠À“„π™àÕß

ª“°∑’Ë¡’μàÕ°“√¥”‡π‘π°‘®°√√¡ª√–®”«—πÀ√◊Õ §ÿ≥¿“æ™’«‘μ

„π¡‘μ‘ ÿ¢¿“æ™àÕßª“°„πª√–™“°√°≈ÿà¡Õ“¬ÿμà“ß Ê ‡æ◊ËÕ‰¥â

∑√“∫ ∂“π°“√≥å„π¿“æ√«¡¢Õßª√–™“°√°√ÿß‡∑æ¡À“π§√

 √â“ß§«“¡‡¢â“„®‡√◊ËÕß§«“¡ —¡æ—π∏å¢Õß ÿ¢¿“æ™àÕßª“°°—∫

§ÿ≥¿“æ™’«‘μ π”¡“æ‘®“√≥“æ√âÕ¡°—∫°“√ª√–‡¡‘π§«“¡

®”‡ªìπ¥â“π∑—πμ°√√¡ „π°“√«“ß·ºπ®—¥∫√‘°“√∑—πμ

 “∏“√≥ ÿ¢‡æ◊ËÕ°“√æ—≤π“§ÿ≥¿“æ™’«‘μª√–™“™π ®—¥

≈”¥—∫§«“¡ ”§—≠¢Õß°“√„Àâ∫√‘°“√ ·≈–‡æ◊ËÕ°“√®—¥ √√

∑√—æ¬“°√ ¿“¬„μâ ∂“π°“√≥å∑’ËÕ—μ√“°”≈—ß∑—πμ∫ÿ§≈“°√

·≈–ß∫ª√–¡“≥„π°“√®—¥°“√∫√‘°“√¢Õß¿“§√—∞∑’Ë∂Ÿ°®”°—¥

„Àâ‡ªìπ‰ªÕ¬à“ß§ÿâ¡§à“∑’Ë ÿ¥
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Abstract

Objectives: The objectives of this study were to determine the structure,

composition, percentage of expansion after immersion in distilled water,

and tensile strength of six gingival retraction cords commercially available in

Thailand.

Materials and methods: Six gingival retraction cords used in this study were

Roeko Retracto® Roeko Stayput® Sil-trax® Ultrapak® Gingibraid® and

Voco Traco®. Pattern of weaving and number of threads were observed

using light microscope. Characteristics of cord and cord diameter were

observed using scanning electron microscopy. Types of fiber were identified

using TIS 121 book 15:1981 and AATCC 20:2004 techniques. The

amount of expansion of gingival retraction cords were determined by

measuring the diameter before and after immersion cord. The difference

between means diameter were calculated as expansion percentage.

ANOVA was used for analyzing the percentage expansion at 0.05

significance level. Tensile testing was performed using a universal testing

machine at a cross-head speed of 100 mm/min. ANOVA was used for

analyzing the tensile strength at 0.05 significance level.

Results: Most gingival retraction cords used in this study were braided,

composed of cotton fiber. Roeko Retracto® No.2 had the highest expansion

after immersion (15.1 %) and the highest means tensile strength (84.8

N). In dry and wet condition, means tensile strength of Roeko Retracto®

No.2, Roeko Stay-put® No.1, Gingibraid® No.0 and Sil-trax® No.9 were

significantly different.

Conclusions: The amount of cord expansion depended on the type of fibers

and diameter. Mean tensile strength of gingival retraction cord was influ-

enced by the type of fibers and diameter.

Keywords: gingival retraction cord, composition, expansion after immersion,

tensile strength
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∫∑π”
°“√∑”øíπ‡∑’¬¡∫“ß à«πμ‘¥·πàπ∫“ß§√—Èß®”‡ªìπ

μâÕß∑”¢Õ∫¢Õßøíπ‡∑’¬¡Õ¬Ÿà„μâ‡Àß◊Õ° °“√·¬°‡Àß◊Õ°∑’Ë¡’

ª√– ‘∑∏‘¿“æ∑”„Àâ‡ÀÁπ¢Õ∫¢Õßøíπ™—¥‡®π  “¡“√∂∑”¢Õ∫

§√Õ∫øíπ∑’Ë‡μ√’¬¡‰«â„Àâ·π∫ π‘∑‰¥â1-2 «‘∏’°“√·¬°‡Àß◊Õ°

∑’Ë∑—πμ·æ∑¬å à«π„À≠àπ‘¬¡„™â§◊Õ °“√·¬°‡Àß◊Õ°¥â«¬‡™◊Õ°

·¬°‡Àß◊Õ°√à«¡°—∫°“√„™â “√‡§¡’3-9 ‡π◊ËÕß®“°‡ªìπ‡∑§π‘§

∑’Ëßà“¬ Õÿª°√≥å°“√„™â‰¡à¬ÿàß¬“° ‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°°≈—∫§◊π Ÿà

ª°μ‘‰¥â„π‡«≈“‰¡à‡°‘π 10 «—π10-12 ·≈–‡Àß◊Õ°√àππâÕ¬°«à“

0.1 ¡‘≈≈‘‡¡μ√9-13 À≈—°°“√¢Õß°“√·¬°‡Àß◊Õ°√à«¡°—∫°“√„™â

 “√‡§¡’ §◊Õ„™â‡ âπ‡™◊Õ°‡æ◊ËÕ·¬°‡Àß◊Õ° ¥Ÿ¥´—∫§«“¡™◊Èπ

‡ªìπ·°π„Àâ‚ª√μ’π®“°‡≈◊Õ°μ°μ–°Õπ ·≈–‡ªìπμ—«π” “√

‡§¡’‰ª —¡º— °—∫‡π◊ÈÕ‡¬◊ËÕ„π√àÕß‡Àß◊Õ°‚¥¬ “√‡§¡’®–∑”„Àâ

‡π◊ÈÕ‡¬◊ÕÀ¥μ—« ·≈–Àâ“¡‡≈◊Õ¥3,6 „πÕ¥’μ¡’°“√„™â‡ âπ‰À¡

»—≈¬°√√¡ (surgical silk) ‡∫Õ√å 2/0 ´÷Ëß¡’‚ª√μ’π‡ªìπÕß§å

ª√–°Õ∫2 À√◊Õ‰À¡¢—¥øíπ™π‘¥∑’Ë‰¡à‰¥â‡§≈◊Õ∫¢’Èº÷Èß(unwaxed

floss) ∑”®“°‡ âπ„¬ —ß‡§√“–Àå13 À√◊Õ‡ âπ‡™◊Õ°∑”®“°‡ âπ„¬

ΩÑ“¬ ¡“„™â·¬°‡Àß◊Õ°2,4,11,12,14 ‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°„π

ªí®®ÿ∫—π¡’À≈“¬º≈‘μ¿—≥±å„Àâ‡≈◊Õ°„™â ¡’∑—Èß™π‘¥™ÿ∫·≈–‰¡à™ÿ∫

πÈ”¬“Àâ“¡‡≈◊Õ¥ ‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°ª√–°Õ∫¢÷Èπ®“°‡ âπ„¬

(´÷ËßÀ¡“¬∂÷ß à«π∑’Ë‡≈Á°∑’Ë ÿ¥¢Õß«— ¥ÿ ‘Ëß∑Õ)15,16 ‡ âπ„¬

À≈“¬Ê‡ âπ√«¡°—π‡ªìπ‡°≈’¬«§◊Õ‡ âπ¥â“¬ (thread) ‡ âπ

¥â“¬À≈“¬Ê‡ âπ√«¡μ—«°—π‡ªìπ‡ âπ‡™◊Õ° (cord) ‡ âπ‡™◊Õ°

·¬°‡Àß◊Õ°Õ“®∑”®“°‡ âπ„¬™π‘¥‡¥’¬« À√◊Õ‡ âπ„¬À≈“¬

™π‘¥¡’°“√∂—°∑ÕÀ≈“¬·∫∫ Õ“∑‘ °“√∂—°·∫∫Àà«ß (knit)

°“√∂—°·∫∫‡ªï¬ (braid) ≈—°…≥–°“√∂—°μà“ß°—π∑”„Àâ

 ¡∫—μ‘μà“ß°—π‡ âπ‡™◊Õ°∂—°·∫∫Àà«ß∑π·√ß¥÷ß (tensile

strength) ‰¥â¥’‡ âπ‡™◊Õ°∑’Ë¡’‡ âπºà“»Ÿπ¬å°≈“ß„À≠à ·≈–

¡’®”π«π‡ âπ¥â“¬‡ªìπ à«πª√–°Õ∫¡“°¡’§«“¡∑π·√ß¥÷ß

‰¥â¡“°17 „πªï §.».19949 ¡’°“√»÷°…“‡ âπ‡™◊Õ°™π‘¥∑’Ë

∂—°·∫∫Àà«ß‡ª√’¬∫‡∑’¬∫°—∫·∫∫‡™◊Õ°·Ω¥ æ∫«à“ºŸâ„™âæÕ„®

‡™◊Õ°∑’Ë∂—°·∫∫Àà«ß¡“°°«à“

„πªí®®ÿ∫—π¡’‡™◊Õ°·¬°‡Àß◊Õ°„Àâ‡≈◊Õ°„™âÀ≈“¬¬’ËÀâÕ

À≈“¬¢π“¥ Õ¬à“ß‰√°Áμ“¡‡™◊Õ°·¬°‡Àß◊Õ°§«√¡’§«“¡

·¢Áß·√ß‡æ’¬ßæÕ„π¢≥–∑’Ë„ à·≈–¥÷ß‡ âπ‡™◊Õ°ÕÕ°®“°√àÕß

‡Àß◊Õ° ‰¡à¢“¥À≈ÿ¥≈ÿà¬ ∑”„Àâ‰¡à‡À≈◊Õ‡»…‡ âπ„¬μ°§â“ß

„π√àÕß‡Àß◊Õ° ÷́Ëß∑”„Àâ‡Àß◊Õ°Õ—°‡ ∫ ·≈–°“√¢¬“¬μ—«¢Õß

‡™◊Õ°·¬°‡Àß◊Õ°¿“¬À≈—ß°“√¥Ÿ¥´—∫πÈ”‰¡à§«√°àÕ„Àâ‡°‘¥

Õ—πμ√“¬μàÕ‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°

°“√«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“≈—°…≥–‚§√ß √â“ß

 à«πª√–°Õ∫¢Õß‡™◊Õ°·¬°‡Àß◊Õ°√«¡∂÷ß°“√¢¬“¬μ—«À≈—ß

®“°·™àπÈ”°≈—Ëπ ·≈–§«“¡∑π·√ß¥÷ß∑—Èß¢≥–·Àâß·≈–‡ªï¬°

‡æ◊ËÕ‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈„π°“√‡≈◊Õ°„™â·≈–‡ªìπ·π«∑“ß°“√

À“‡ âπ„¬„πª√–‡∑»¡“º≈‘μ‡™◊Õ°·¬°‡Àß◊Õ°μàÕ‰ª ‡æ◊ËÕ≈¥

°“√π”‡¢â“®“°μà“ßª√–‡∑» ∑—Èßπ’È‡π◊ËÕß®“°ª√–‡∑»‰∑¬

¡’°“√º≈‘μ‡ âπ„¬‡°’Ë¬«°—∫ ‘Ëß∑ÕÀ≈“¬™π‘¥´÷Ëß¡’√“§“∂Ÿ°°«à“

°“√π”‡¢â“¡“®“°μà“ßª√–‡∑»

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“
«— ¥ÿ∑’Ë„™â§◊Õ‡™◊Õ°·¬°‡Àß◊Õ° 11 ™π‘¥¢Õß 6

º≈‘μ¿—≥±å ¥—ß· ¥ß„πμ“√“ß∑’Ë 1

»÷°…“≈—°…≥–°“√∂—°∑Õ ®”π«π‡ âπ¥â“¬ ¿“§μ—¥¢«“ß

™π‘¥‡ âπ„¬„π‡™◊Õ°·¬°‡Àß◊Õ°

»÷°…“≈—°…≥–°“√∂—°¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°¥â«¬

°≈âÕß®ÿ≈∑√√»πåæ√âÕ¡¡“μ√«—¥ (Measurescope MM-11C

Nikon, Tokyo, Japan) °”≈—ß¢¬“¬ 60 ‡∑à“ ·≈–¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§μ√Õπ·∫∫ àÕß°√“¥ (JSM 5410,

JEOL, Tokyo, Japan) °”≈—ß¢¬“¬ 50 ‡∑à“ »÷°…“≈—°…≥–

¢Õß‡ âπ„¬¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§μ√Õπ·∫∫ àÕß°√“¥

°”≈—ß¢¬“¬ 500 ‡∑à“ μ√«®®”π«π‡ âπ¥â“¬∑’Ë‡ªìπ à«π

ª√–°Õ∫¢Õß‡™◊Õ°·¬°‚¥¬„™â‡¢Á¡‡¢’Ë¬ª≈“¬‡ âπ‡™◊Õ°‡æ◊ËÕ

·¬°‡ âπ¥â“¬∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß‡ âπ‡™◊Õ° ·≈–π—∫

®”π«π‡ âπ¥â“¬¿“¬„μâ°≈âÕß®ÿ≈∑√√»πåæ√âÕ¡¡“μ√«—¥

(Measurescope MM-11C Nikon, Tokyo, Japan) °”≈—ß

¢¬“¬ 60 ‡∑à“ »÷°…“¿“§μ—¥¢«“ß‡æ◊ËÕ¥Ÿ‚§√ß √â“ß¢Õß‡ âπ

‡™◊Õ°·¬°‡Àß◊Õ° ·≈–«—¥¢π“¥¢Õß‡ âπºà“»Ÿπ¬å°≈“ß¢Õß

‡ âπ‡™◊Õ°¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§μ√Õπ·∫∫ àÕß°√“¥ ∑’Ë

°”≈—ß¢¬“¬ 100 ‡∑à“ »÷°…“≈—°…≥–¿“§μ—¥¢«“ß¢Õß

‡ âπ„¬¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§μ√Õπ·∫∫ àÕß°√“¥°”≈—ß

¢¬“¬ 500 ‡∑à“

°“√«‘‡§√“–Àå™π‘¥‡ âπ„¬∑“ß‡§¡’ μ—«Õ¬à“ß‡ âπ‡™◊Õ°

·¬°‡Àß◊Õ°À°º≈‘μ¿—≥±å º≈‘μ¿—≥±å≈– 1 °√—¡ «‘‡§√“–Àå

∑“ß‡§¡’‡æ◊ËÕÀ“™π‘¥¢Õß‡ âπ„¬∑’Ë‡ªìπ à«πª√–°Õ∫μ“¡

¡“μ√∞“πº≈‘μ¿—≥±åÕÿμ “À°√√¡ «‘∏’∑¥ Õ∫ ‘Ëß∑Õ (¡Õ°.

121 ‡≈à¡ 15-2524) ·≈– AATCC 20:2004 ‚¥¬ àß

∑¥ Õ∫∑’Ë»Ÿπ¬å∑¥ Õ∫ ‘Ëß∑Õ  ∂“∫—πæ—≤π“Õÿμ “À°√√¡

 ‘Ëß∑Õ
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»÷°…“°“√¢¬“¬μ—«¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°

π”‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°¬“« 4 ‡´πμ‘‡¡μ√ 11 ™π‘¥

™π‘¥≈– 10 μ—«Õ¬à“ß «“ß∫π·ºàπ°√–®° ‰≈¥å„π≈—°…≥–

‡ âπμ√ß ¬÷¥ª≈“¬‡™◊Õ°∑—Èß Õß¢â“ß¥â«¬‡∑ª°“«„  «—¥¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß ¥â«¬°≈âÕß®ÿ≈∑√√»πåæ√âÕ¡¡“μ√«—¥

°”≈—ß¢¬“¬ 60 ‡∑à“ ∫—π∑÷°º≈ ®“°π—Èπ„™âÀ≈Õ¥À¬¥

πÈ”°≈—Ëπ„Àâ‡ âπ‡™◊Õ°‡ªï¬°μ≈Õ¥‡ âπ √Õ 5 π“∑’ «—¥¢π“¥

‡ âπ‡™◊Õ°∑’Ëμ”·Àπàß‡¥’¬«°—∫μ”·Àπàß∑’Ë«—¥‡√‘Ë¡·√° ·≈–«—¥

Õ’°§√—Èß∑’Ë 10 π“∑’ ∫—π∑÷°º≈ §”π«≥√âÕ¬≈–¢Õß°“√¢¬“¬

μ—«¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°∑’Ë 5 ·≈– 10 π“∑’«‘‡§√“–Àå

√âÕ¬≈–°“√¢¬“¬μ—«¢Õß‡ âπ‡™◊Õ°‚¥¬ ∂‘μ‘«‘‡§√“–Àå§«“¡

·ª√ª√«π·∫∫ Õß∑“ß∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

»÷°…“§«“¡∑π·√ß¥÷ß¢Õß‡™◊Õ°·¬°‡Àß◊Õ°

„™â‡™◊Õ°·¬°‡Àß◊Õ°¬“« 10 ‡´πμ‘‡¡μ√ 11 ™π‘¥

™π‘¥ ™π‘¥≈– 20 μ—«Õ¬à“ß ·∫àßÕÕ°‡ªìπ 2°≈ÿà¡§◊Õ °≈ÿà¡

∑’Ë‰¡à·™àπÈ”°≈—Ëπ 10 μ—«Õ¬à“ß °≈ÿà¡∑’Ë·™à„ππÈ”°≈—Ëπ 5 π“∑’

10 μ—«Õ¬à“ß ∑¥ Õ∫·√ß¥÷ß¥â«¬‡§√◊ËÕß∑¥ Õ∫ “°≈

(Instron Model 5566, Instron Corp, Buckinghamshire,

UK) ¥÷ß¥â«¬§«“¡‡√Á« 100 ¡‘≈≈‘‡¡μ√μàÕπ“∑’‚¥¬¡’√–¬–

∑¥ Õ∫ 1 π‘È« ∫—π∑÷°§à“·√ß¥÷ß∑’Ë∑”„Àâ‡™◊Õ°¢“¥‡ªìππ‘«μ—π

«‘‡§√“–Àå§«“¡∑π·√ß¥÷ß‡ âπ‡™◊Õ°¥â«¬ ∂‘μ‘°“√«‘‡§√“–Àå

§«“¡·ª√ª√«π·∫∫ Õß∑“ß∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈°“√»÷°…“
≈—°…≥–°“√∂—°∑Õ ‡ âπºà“»Ÿπ¬å°≈“ß ®”π«π‡ âπ¥â“¬

∑’Ë‡ªìπ à«πª√–°Õ∫ ™π‘¥‡ âπ„¬¢Õß‡ âπ‡™◊Õ°·¬°

‡Àß◊Õ°

· ¥ß„πμ“√“ß∑’Ë 2 º≈°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈§μ√Õπ·∫∫ àÕß°√“¥ °”≈—ß¢¬“¬ 50 ·≈– 500 ‡∑à“

·≈–º≈°“√»÷°…“¿“§μ—¥¢«“ß¢Õß‡ âπ‡™◊Õ°°”≈—ß¢¬“¬

100 ·≈– 500 ‡∑à“ · ¥ß„π√Ÿª 1-6 a, b , c ·≈– d

μ“¡≈”¥—∫‡ âπ‡™◊Õ°º≈‘μ¿—≥±å‡¥’¬«°—π μà“ß¢π“¥°—π¡’

≈—°…≥–°“√∂—°∑Õ ·≈–≈—°…≥–‡ âπ„¬·∫∫‡¥’¬«°—π ·μà

μà“ß°—π∑’Ë®”π«π‡ âπ¥â“¬ ‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°„π°“√»÷°…“

§√—Èßπ’È à«π„À≠à¡’≈—°…≥–°“√∂—°∑Õ‡ªìπ‡ªï¬ (Fig. 1a, 2a,

Table 1 Manufacturers and impregnated medicament of gingival retraction cords used in this study

Brand of retraction cord Impregnated medicament Manufacturer

Roeko Retracto® No.1 Aluminum chloride hexahydrate Roeko GmbH&Co., Langenau,

0.5 mg/cm Germany

Roeko Retracto® No.2 Aluminum chloride hexahydrate Roeko GmbH&Co., Langenau,

0.75 mg/cm Germany

Roeko Stayput® No.1,2 non-impregnated Roeko GmbH&Co., Langenau,

Germany

Gingibraid® No.0 Epinephrine/aluminum potassium sulfate Van R. Dental Products, Inc.,

(0.2±0.1mg/inch)/(0.15±0.1mg/inch) California, LA, U.S.A.

Gingibraid® No.1 Epinephrine/aluminum potassium sulfate Van R. Dental Products, Inc.,

(0.4±0.2 mg/inch)/(0.25±0.1mg/inch) California. LA, U.S.A.

Sil-trax® No.8 Aluminum sulfate Pascal Company Inc.,

0.189 mg/cm Bellevue, WA, U.S.A.

Sil-trax® No.9 Aluminum sulfate Pascal Company Inc.,

0.335 mg/cm Bellevue, WA, U.S.A.

Voco Traco® Aluminum chloride 6% Voco GmbH, Cuxhaven, Germany

Ultrapak® No.0,1 non-impregnated Ultradent Products, South Jordan,

UT, U.S.A.
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3a, 4a, 5d) ¬°‡«âπ Ultrapak® ¡’≈—°…≥–°“√∂—°·∫∫Àà«ß

(Fig. 6a) ‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°ª√–°Õ∫¥â«¬‡ âπ¥â“¬

®”π«π 4-18 ‡ âπ¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.58-0.86

¡‘≈≈‘‡¡μ√ ·∫àßμ“¡™π‘¥‡ âπ„¬ΩÑ“¬‡ªìπ à«πª√–°Õ∫‰¥â·°à

Sil-trax® Voco Traco® Ultrapak® ‡ âπ‡™◊Õ°∑’Ë¡’‡ âπ„¬

™π‘¥Õ◊Ëπ√à«¡°—∫‡ âπ„¬ΩÑ“¬‰¥â·°à Roeko Stay-put® ¡’

‰π≈Õπ (nylon) ·≈–∑Õß·¥ß‡ªìπ à«π√à«¡ ·≈– Gingi-

braid® ¡’æÕ≈‘‡Õ ‡∑Õ√å (polyester) ‡ªìπ à«π√à«¡ ¬°‡«âπ

Roeko Retracto® ª√–°Õ∫¥â«¬‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å‡æ’¬ß

™π‘¥‡¥’¬«

Table 2 The cord composition, weaving type, number of thread, and diameter of gingival retraction cords used

in this study

Brand Fiber type Weaving type Thread number Diameter (mm.)

Roeko Retracto® No.1 Polyester braid 9 0.64

Roeko Retracto® No.2 Polyester braid 12 0.86

Roeko Stayput® No.1 Cotton, nylon and copper braid 8 0.67

Roeko Stayput® No.2 Cotton, nylon and copper braid 10 0.82

Gingibraid® No.0 Cotton and polyester braid 9 0.58

Gingibraid® No.1 Cotton and polyester braid 8 0.76

Sil-trax® No.8 Cotton braid 8 0.65

Sil-trax® No.9 Cotton braid 12 0.79

Voco Traco® Cotton braid 18 0.68

Ultrapak® No.0 Cotton knit 4 0.65

Ultrapak® No.1 Cotton knit 4 0.78

a b

c d

Fig. 1 Representative photographs of Roeko Retracto®

a: SEMmagnification 50, braided cord.

b: SEM magnification 500, polyester fiber.

c: X-section SEM magnification 100, braided polyester cord.

d: X-section SEM magnification 500, showed character of polyester, fish like- scale or rose petal.
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Fig. 2 Representative photographs of Roeko Stayput®

a: SEMmagnification 50, braided cord.

b: SEM magnification 500, cotton fibers.

c: X-section SEM magnification 100, braided cotton cord with different component.

d: X-section SEM magnification 500, showed component of cord.

(γ = copper ; β = nylon; α = cotton )

Fig. 3 Representative photographs of Gingibraid®

a: SEMmagnification 50, braided cord.

b: SEM magnification 500. cotton and polyester fibers.

c: X-section SEM magnification 100, braided cotton and polyester cord.

d: X-section SEM magnification 500, showed character of cotton fiber, irregular shape with hole at the centre.

(P = polyester, α = cotton)

a b

c d

a b

c d
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Fig. 4 Representative photographs of Sil-Trak®

a: SEMmagnification 50, braided cord.

b: SEM magnification 500, cotton fibers.

c: X-section SEM magnification 100, braided cotton cord.

d: X-section SEM magnification 500, showed character of cotton fiber, irregular shape with hole at the centre.

Fig. 5 Representative photographs of Voco Traco®

a: SEMmagnification 50, braided cord.

b: SEM magnification 500, cotton fibers.

c: X-section SEM magnification 100, braided cotton cord.

d: X-section SEM magnification 500, showed character of cotton fiber, irregular shape with hole at the centre.

a b

c d

a b

c d
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Fig. 6 Representative photographs of Ultrapak®

a: SEM magnification 50, knitted cord.

b: SEM magnification 500, cotton fibers.

c: X-section SEM magnification 100, knitted cotton cord.

d: X-section SEM magnification 500, showed character of cotton fiber, irregular shape with hole at the centre.

a b

c d

°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§μ√Õπ·∫∫

 àÕß°√“¥ 500 ‡∑à“ æ∫«à“ Roeko Retracto® (Fig.1b)

¡’≈—°…≥–¢Õß‡ âπ„¬μ√ß‡ªìπ√–‡∫’¬∫·≈–¡’§«“¡Àπ“¢Õß

‡ âπ„¬ ¡Ë”‡ ¡Õ ´÷Ëß‡ªìπ≈—°…≥–¢Õß‡ âπ„¬ —ß‡§√“–Àå

æÕ≈‘‡Õ ‡∑Õ√å ¿“§μ—¥¢«“ß¢Õß‡ âπ‡™◊Õ°°”≈—ß¢¬“¬ 100

‡∑à“ æ∫«à“‡™◊Õ°·¬°‡Àß◊Õ° Ultrapak® (Fig.6c) ¡’≈—°…≥–

‡ªìπ°≈ÿà¡Ê °√–®“¬Õ¬Ÿà ‡π◊ËÕß®“°≈—°…≥–°“√∂—°∑Õ·∫∫Àà«ß

À≈«¡Ê  à«π¿“§μ—¥¢«“ß¢Õß‡™◊Õ°·¬°‡Àß◊Õ° Roeko

Stay-put® (Fig.2c) ¡’‡ âπ‚≈À–∑Õß·¥ß (γ) Õ¬Ÿàμ√ß°≈“ß

≈âÕ¡√Õ∫¥â«¬‡ âπ„¬∑’Ë¡’≈—°…≥–μà“ß°—π 2 ·∫∫ ‚¥¬™—Èπ∑’Ë

™‘¥°—∫∑Õß·¥ß§◊Õ‰π≈Õπ (β) §«“¡°«â“ß¢Õß™—Èππ’È·§∫°«à“

™—ÈππÕ° ™—ÈππÕ°§◊Õ‡ âπ„¬ΩÑ“¬ (α)  ”À√—∫¿“§μ—¥¢«“ß

°”≈—ß¢¬“¬ 500 ‡∑à“ ¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°∑’Ë∑”¥â«¬

æÕ≈‘‡Õ ‡∑Õ√å ¡’√Ÿª§≈â“¬°≈’∫°ÿÀ≈“∫À√◊Õ‡°≈Á¥ª≈“‡√’¬ß

™‘¥°—π·πàπ (Fig1d) ¿“§μ—¥¢«“ß¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°

∑’Ë¡’‡ âπ„¬ΩÑ“¬‡ªìπ à«πª√–°Õ∫¡’≈—°…≥–‡ªìπ√ŸªÀ≈“¬

‡À≈’Ë¬¡¡’√Ÿ°≈«ßμ√ß°≈“ßª–ªπ°—∫√ŸªÀ≈“¬‡À≈’Ë¬¡μ—π

(Fig. 2d, 3d, 4d, 5d, 6d)

°“√¢¬“¬μ—«¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°À≈—ß·™à„ππÈ”°≈—Ëπ

¥—ß· ¥ß„πμ“√“ß∑’Ë 3 æ∫«à“¿“¬À≈—ß·™àπÈ”°≈—Ëπ ‡ âπ

‡™◊Õ°∑ÿ°™π‘¥¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß„À≠à¢÷Èπ ‡¡◊ËÕ§”π«≥

°“√¢¬“¬μ—«¢Õß‡™◊Õ°·¬°‡Àß◊Õ°À≈—ß·™àπÈ”°≈—Ëπ 5 π“∑’

·≈– 10 π“∑’ Roeko Retracto® ‡∫Õ√å 2 ¡’√âÕ¬≈–°“√

¢¬“¬μ—« Ÿß ÿ¥§◊Õ 8.54 % ·≈– 15.15% μ“¡≈”¥—∫ ·≈–

Gingibraid® ‡∫Õ√å 0 ¡’√âÕ¬≈–°“√¢¬“¬μ—«μË” ÿ¥∑—Èß Õß

 ¿“«–§◊Õ 3.26% ·≈– 5.02% μ“¡≈”¥—∫ ‡ âπ‡™◊Õ°·¬°

‡Àß◊Õ°º≈‘μ¿—≥±å‡¥’¬«°—π ‡¡◊ËÕ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß„À≠à

¢÷Èπ ¡’√âÕ¬≈–°“√¢¬“¬μ—«‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ ¬°‡«âπ

Gingibraid® Siltrax® Ultrapak® ·≈– Roeko Retracto®

À≈—ß°“√·™à 5 π“∑’·≈– Gingibraid® À≈—ß°“√·™à 10 π“∑’

‡ âπ‡™◊Õ° à«π„À≠à¡’√âÕ¬≈–°“√¢¬“¬μ—«‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡æ‘Ë¡

‡«≈“·™à¬°‡«âπ Roeko Stay-put® ‡∫Õ√å 2 Gingibraid®

‡∫Õ√å 0 ·≈–‡∫Õ√å 1

§«“¡∑π·√ß¥÷ß¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°„π ¿“æ·Àâß

·≈– ¿“æ‡ªï¬° ¥—ß· ¥ß„πμ“√“ß∑’Ë 4

æ∫«à“ Roeko Retracto® ¡’§à“‡©≈’Ë¬§«“¡∑π·√ß¥÷ß

 Ÿß ÿ¥∑—Èß ¿“æ·Àâß·≈– ¿“æ‡ªï¬° √Õß≈ß¡“§◊Õ Roeko

Stay-put® §à“‡©≈’Ë¬§«“¡∑π·√ß¥÷ß¢Õß‡ âπ‡™◊Õ°º≈‘μ¿—≥±å

‡¥’¬«°—π ‡¡◊ËÕ‡ âπ‡™◊Õ°¡’‡ âπºà“»Ÿπ¬å°≈“ß„À≠à¢÷Èπ §à“‡©≈’Ë¬

§«“¡∑π·√ß¥÷ß¡“°¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ ¬°‡«âπ Sil-trax®
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Table 3 Expansion of the gingival retraction cords after immersion

Brand Expansion (%)

immersion immersion Significance

5 min. 10 min. between

immersion time

Roeko Retracto® No.1 3.36±0.87a,b 5.47±0.93A yes

Roeko Retracto® No.2 8.54±3.00e 15.15±2.20D yes

Roeko Stay-put® No.1 5.88±0.85c 12.24±0.78C yes

Roeko Stay-put® No.2 7.98±2.97d,e 9.57±3.50B no

Gingibraid® No.0 3.26±1.02a 5.02±1.94A no

Gingibraid® No.1 4.13±0.98 a,b 5.33±1.26A no

Sil-trax® No.8 4.78±0.85a,b,c 13.13±0.94C,D yes

Sil-trax® No.9 6.39±2.30c,d 9.72±2.53B yes

Voco Traco® 5.85±2.49c 9.64±2.39B yes

Ultrapak® No.0 5.37±1.32b,c 8.20±1.59B yes

Ultrapak® No.1 3.55±0.83a,b 6.19±0.77A yes

Table 4 Means tensile strength of gingival retraction cords in wet and dry condition

Brand Mean tensile strength Mean tensile strength Significance

dry condition (N) wet condition (N) between condition

Roeko Retracto® No.1 53.31±3.99e 53.03±3.63E no

Roeko Retracto® No.2 75.44±5.42f 84.82±6.25F yes

Roeko Stay-put® No.1 24.22±2.48d 31.13±3.46D yes

Roeko Stay-put® No.2 50.59±3.27e 52.85±2.82E no

Gingibraid® No.0 12.19±1.72a 16.54±0.84B yes

Gingibraid® No.1 21.77±4.16c,d 19.86±2.35B no

Sil-trax® No.8 13.10±2.77a 15.76±3.29A,B no

Sil-trax® No.9 14.76±3.08a,b 26.29±4.15C yes

Voco Traco® 11.64±2.16a 12.24±1.34A no

Ultrapak® No.0 12.44±1.23a 12.06±1.17A no

Ultrapak® No.1 18.77±2.54b,c 18.88±2.14B no

Means with superscript of the same letter were not significantly different at p=0.05.

Superscript: small letters show differences in dry condition, capital letters show difference in wet condition.

Expansion with superscript of the same letter were not significantly different at p =0.05.

Superscript: small letters show differences in 5 minutes immersion, capital letters show differences in 10 minutes immersion.
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„π ¿“æ·Àâß ·≈– Gingibraid® „π ¿“æ‡ªï¬° §à“‡©≈’Ë¬

§«“¡∑π·√ß¥÷ß¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°™π‘¥‡¥’¬«°—π„π

 ¿“æ·Àâß·≈– ¿“æ‡ªï¬° à«π„À≠à‰¡à¡’§«“¡·μ°μà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠ ¬°‡«âπ Roeko Retracto® ‡∫Õ√å 2Roeko

Stay-put® ‡∫Õ√å 1 Gingibraid® ‡∫Õ√å 0 ·≈– Sil-trax®

‡∫Õ√å 9 „π ¿“æ·Àâßæ∫«à“§à“‡©≈’Ë¬§«“¡∑π·√ß¥÷ß¢Õß

Gingibraid® ‡∫Õ√å 0 Siltrax® ‡∫Õ√å 8 ·≈–‡∫Õ√å 9 Voco

Traco® ·≈– Ultrapak® ‡∫Õ√å 0 ‰¡à¡’§«“¡·μ°μà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠  ”À√—∫ ¿“æ‡ªï¬°æ∫«à“§à“‡©≈’Ë¬§«“¡

∑π·√ß¥÷ß¢Õß Gingibraid® ‡∫Õ√å 0 ·≈–‡∫Õ√å 1 Siltrax®

‡∫Õ√å 8 ·≈– Ultrapak® ‡∫Õ√å 1 ‰¡à¡’§«“¡·μ°μà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠ ·≈–§à“‡©≈’Ë¬§«“¡∑π·√ß¥÷ß¢Õß Siltrax®

‡∫Õ√å 8 Voco Traco® ·≈– Ultrapak® ‡∫Õ√å 0 ‰¡à¡’§«“¡

·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∫∑«‘®“√≥å
¢π“¥¢Õß‡ âπ‡™◊Õ°·μà≈–º≈‘μ¿—≥±å¡’¢π“¥·≈–

À¡“¬‡≈¢∑’Ë„™â‡√’¬°·μ°μà“ß°—π ∑”„Àâ¬“°μàÕ°“√‡ª√’¬∫

‡∑’¬∫ °“√°”Àπ¥‡°≥±å¡“μ√∞“π‡æ◊ËÕ„™â„π°“√°”Àπ¥

¢π“¥Õ“®¡’§«“¡®”‡ªìπ‡æ◊ËÕ„Àâ‡°‘¥§«“¡ –¥«°„π°“√

∑”ß“π Õ¬à“ß‰√°Áμ“¡‡ âπ‡™◊Õ°º≈‘μ¿—≥±å‡¥’¬«°—π °“√¡’

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß„À≠à¢÷Èπ ‡π◊ËÕß®“°°“√‡æ‘Ë¡®”π«π

¢Õß‡ âπ¥â“¬∑’Ëπ”¡“∂—°‡ªìπ‡™◊Õ° ¬°‡«âπ Ultrapak® ‡∫Õ√å 0

·≈–‡∫Õ√å 1 ª√–°Õ∫¥â«¬®”π«π‡ âπ¥â“¬‡∑à“°—π ·≈–

Gingibraid® ‡∫Õ√å 0 ª√–°Õ∫¥â«¬®”π«π‡ âπ¥â“¬¡“°°«à“

‡∫Õ√å 1  “‡ÀμÿÕ“®¡“®“°«—μ∂ÿ¥‘∫‡ âπ„¬ΩÑ“¬´÷Ëß‡ªìπ‡ âπ„¬

∑’Ë‰¥â®“°∏√√¡™“μ‘¢π“¥¢Õß‡ âπ„¬‰¡à·πàπÕπ15, 16 ∑”„Àâ

‰¥â¢π“¥¢Õß‡ âπ¥â“¬‰¡à·πàπÕπ ‡¡◊ËÕπ”¡“∂—°‡ªìπ‡ âπ‡™◊Õ°

®÷ßμâÕßª√—∫®”π«π‡ âπ¥â“¬ ‡æ◊ËÕ„Àâ‰¥â‡ âπºà“»Ÿπ¬å°≈“ß¢Õß

‡ âπ‡™◊Õ°∑’ËμâÕß°“√

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß®“°°“√»÷°…“≈—°…≥–¿“§

μ—¥¢«“ß¢Õß‡ âπ‡™◊Õ°·≈–°“√»÷°…“°“√¢¬“¬μ—«¢Õß‡ âπ

‡™◊Õ° ‰¥â§à“μà“ß°—π‡π◊ËÕß®“°«‘∏’°“√«—¥·≈–Õÿª°√≥å∑’Ë„™â«—¥

μà“ß°—π °“√«—¥‡ âπºà“»Ÿπ¬å°≈“ß‚¥¬¥Ÿ®“°¿“§μ—«¢«“ßÀ“

‰¥â‚¥¬°“√«—¥¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§μ√Õπ·∫∫ àÕß

°√“¥°”≈—ß¢¬“¬ 100 ‡∑à“ ≈“°‡ âπμ√ß 2 ‡ âπ„Àâμ—¥°—π

‡ªìπ¡ÿ¡©“°‚¥¬ºà“π®ÿ¥»Ÿπ¬å°≈“ß¢Õß‡™◊Õ° §«“¡¬“«¢Õß

‡ âπºà“»Ÿπ¬å°≈“ß‰¥â®“°§à“‡©≈’Ë¬¢Õß§«“¡¬“«¢Õß‡ âπμ√ß

∑—Èß Õß  ”À√—∫°“√»÷°…“°“√¢¬“¬μ—«‡ªìπ°“√«—¥‡ âπºà“

»Ÿπ¬å°≈“ß°“√¥â«¬°≈âÕß®ÿ≈∑√√»πåæ√âÕ¡¡“μ√«—¥°”≈—ß¢¬“¬

60 ‡∑à“ «—¥§«“¡°«â“ß¢Õß‡ âπ‡™◊Õ°®“°¥â“πÀπ÷Ëß‰ª¬—ß

Õ’°¥â“π‚¥¬¥Ÿ®“°¡‘μ‘∑’Ëª√“°Ø„π ¿“æ·Àâß‡æ◊ËÕπ”§à“‡ª√’¬∫

‡∑’¬∫°—∫°“√¢¬“¬μ—«¢Õß‡ âπ‡™◊Õ°„π ¿“æ‡ªï¬° ¥—ßπ—Èπ

ºŸâ‡¢’¬π¡’§«“¡‡ÀÁπ«à“‡ âπºà“»Ÿπ¬å°≈“ß¢Õß‡ âπ‡™◊Õ° ÷́Ëß

· ¥ß≈—°…≥–‚§√ß √â“ß¢Õß‡ âπ‡™◊Õ°§«√‰¥â®“°°“√»÷°…“

¿“§μ—¥¢«“ß

°“√„™â‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°‡æ◊ËÕ·¬°‡Àß◊Õ°ÕÕ°®“°

øíπ ·≈–¥Ÿ¥´—∫§«“¡™◊Èπ ∑”„Àâ ¿“æ√àÕß‡Àß◊Õ°·Àâß‡ªìπ

¢âÕ¥’ ”À√—∫°“√æ‘¡æåª“°„Àâ‰¥â√“¬≈–‡Õ’¬¥∑’Ë¥’1 °“√¥Ÿ¥´÷¡

πÈ”∑”„Àâ‡°‘¥°“√¢¬“¬μ—«¢Õß‡ âπ„¬15,16 „π∑“ß§≈‘π‘°¡’

°“√„™â‡™◊Õ°·¬°‡Àß◊Õ°‡À≈à“π’È ·≈–‰¡àæ∫√“¬ß“πº≈‡ ’¬

®“°°“√¢¬“¬μ—«¢Õß‡™◊Õ°·¬°‡Àß◊Õ° ·μà¬—ß‰¡à¡’‡°≥±å

¡“μ√∞“π «à“°“√¢¬“¬μ—«¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°§«√‡ªìπ

‡∑à“‰√ ®÷ß®”‡ªìπμâÕß∑”°“√»÷°…“π”√àÕß‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈

æ◊Èπ∞“π„π°“√º≈‘μ‡ âπ‡™◊Õ°¢÷Èπ„™â‡Õß„πª√–‡∑»‰∑¬ ®“°

°“√»÷°…“æ∫«à“‡ âπ‡™◊Õ°·¬°‡Àß◊Õ° à«π„À≠à¡’‡ âπ„¬ΩÑ“¬

‡ªìπ à«πª√–°Õ∫ ‡ªìπªí®®—¬∑”„Àâ°“√¥Ÿ¥´—∫πÈ”‰¥â¥’15,16

∑”„Àâ ¿“æ√àÕß‡Àß◊Õ°·Àâß ‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å¡’§«“¡

 “¡“√∂„π°“√¥Ÿ¥´÷¡§«“¡™◊ÈπμË”15,16 ·μà‡ âπ‡™◊Õ° Roeko

Retracto® ‡∫Õ√å 2 ¡’√âÕ¬≈–°“√¢¬“¬μ—«¿“¬À≈—ß·™à„π

πÈ”°≈—Ëπ Ÿß ÿ¥ ´÷Ëß¢—¥·¬âß°—∫ ¡∫—μ‘¢Õß‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å

∑’Ë‡ªìπ‡™àππ—ÈπÕ“®‡ªìπ‡æ√“– “√æÕ‚√ ‘́μ’‡Õ ‡∑Õ√å (poro-

sity ester) ∑’Ë‡§≈◊Õ∫‡ âπ‡™◊Õ°‡æ◊ËÕª√–‚¬™πå„π°“√À≈àÕ≈◊Ëπ

‡ âπ‡™◊Õ°·≈–‡æ◊ËÕ°√–∫«π°“√¥Ÿ¥´—∫πÈ”¬“Àâ“¡‡≈◊Õ¥„π

¢—ÈπμÕπ°“√º≈‘μ‡ âπ‡™◊Õ° ∑”„Àâ‡ âπ‡™◊Õ°¥Ÿ¥´—∫πÈ”‰¥â¥’¢÷Èπ4

·μàÀ“°‡ªìπ‡™àππ—Èπ®√‘ß Roeko Retracto® ‡∫Õ√å 1 §«√¡’

°“√¢¬“¬μ—«¿“¬À≈—ß·™à„ππÈ”°≈—Ëπ Ÿß ∫√‘…—∑ºŸâº≈‘μ√–∫ÿ«à“

∑—Èß Roeko Retracto® ‡∫Õ√å 1 ·≈–‡∫Õ√å 2 ¡’ “√‡§¡’

Õ–≈Ÿ¡‘π—¡§≈Õ‰√¥å‡Œ°´–‰Œ‡¥√μ‡À¡◊Õπ°—π ·μàμà“ß∑’Ë§«“¡

‡¢â¡¢âπ ‡∫Õ√å 1 ¡’§«“¡‡¢â¡¢âπ 0.5 ¡‘≈≈‘°√—¡μàÕ‡´πμ‘‡¡μ√

‡∫Õ√å 2 ¡’§«“¡‡¢â¡¢âπ 0.75 ¡‘≈≈‘°√—¡μàÕ‡´πμ‘‡¡μ√

‡π◊ËÕß®“°‰¡à‰¥â»÷°…“Õ‘∑∏‘æ≈§«“¡‡¢â¡¢âπ¢ÕßπÈ”¬“®÷ß¬—ß

‰¡à “¡“√∂ √ÿªº≈‰¥â ‡™◊Õ° Gingibraid® ¡’°“√¢¬“¬μ—«

μË” ÿ¥ ª√–°Õ∫¥â«¬‡ âπ„¬ΩÑ“¬·≈–‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å

·μà‰¡à∑√“∫ —¥ à«π¢Õß‡ âπ„¬·μà≈–™π‘¥ ‡ªìπ ‘Ëß∑’ËμâÕß»÷°…“

μàÕ‰ª °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈√âÕ¬≈–°“√¢¬“¬μ—«¢Õß‡ âπ‡™◊Õ°
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æ∫«à“‡ âπ‡™◊Õ°º≈‘μ¿—≥±å‡¥’¬«°—π‡¡◊ËÕ¡’‡ âπºà“»Ÿπ¬å°≈“ß

„À≠à¢÷Èπ¡’√âÕ¬≈–°“√¢¬“¬μ—«‰¡àμà“ß°—π · ¥ß«à“‡ âπ‡™◊Õ°

∑’Ë„À≠à¢÷Èπ¡’°“√¢¬“¬μ—«¡“°°«à“‡ âπ‡™◊Õ°∑’Ë‡≈Á°°«à“ ·μà¡’

√âÕ¬≈–¢Õß°“√¢¬“¬μ—«‡∑à“°—π  ªí®®—¬∑’Ë¡’º≈μàÕ°“√¢¬“¬μ—«

¢Õß‡ âπ‡™◊Õ°πÕ°®“°™π‘¥¢Õß‡ âπ„¬·≈–¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß·≈â« ªí®®—¬Õ◊ËπÕ“®¡’º≈μàÕ°“√¢¬“¬μ—« ‡™àπ

™π‘¥·≈–§«“¡‡¢â¡¢âπ¢Õß “√‡§¡’„π‡™◊Õ°·¬°‡Àß◊Õ°∑—Èß∑’Ë

‡°’Ë¬«¢âÕß·≈–‰¡à‡°’Ë¬«¢âÕß°—∫°“√Àâ“¡‡≈◊Õ¥ ´÷ËßμâÕß∑”°“√

»÷°…“μàÕ‰ªÕ¬à“ß‰√°Áμ“¡°“√¢¬“¬μ—«¢Õß‡ âπ‡™◊Õ°·¬°

‡Àß◊Õ°∑’Ë¡’§à“¡“°‡ªìπª√–‚¬™πå„π°“√·¬°‡Àß◊Õ°ÕÕ°®“°

øíπ ™¥‡™¬°“√À¥μ—«°≈—∫¢Õß√àÕß‡Àß◊Õ°À≈—ß®“°°“√¥÷ß

‡™◊Õ°·¬°‡Àß◊Õ°ÕÕ° ∑”„Àâ«— ¥ÿæ‘¡æåª“°μ”·Àπàßπ—Èπ

¡’§«“¡Àπ“‡æ‘Ë¡¢÷Èπ ∑πμàÕ°“√©’°¢“¥·≈–‡ª≈’Ë¬π√Ÿª·≈–

‰¡à§«√¡“°‡°‘π‰ª®π°àÕ„Àâ‡°‘¥Õ—πμ√“¬μàÕ‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°

¥—ßπ—Èπ°“√‡≈◊Õ°„™â¢π“¥¢Õß‡ âπ‡™◊Õ°„Àâ‡À¡“– ¡°—∫¢π“¥

√àÕß‡Àß◊Õ°·≈–„ à‡™◊Õ°·¬°‡Àß◊Õ°¥â«¬§«“¡√–¡—¥√–«—ß‡ªìπ

 ‘Ëß∑’ËμâÕß§”π÷ß∂÷ß1,9,10

‡™◊Õ°·¬°‡Àß◊Õ°§«√¡’§«“¡·¢Áß·√ß‡æ’¬ßæÕ„π¢≥–

∑’Ë„ à·≈–¥÷ß‡ âπ‡™◊Õ°ÕÕ°®“°√àÕß‡Àß◊Õ° ‰¡à¢“¥À≈ÿ¥≈ÿà¬

∑”„Àâ‰¡à‡À≈◊Õ‡»…‡ âπ„¬μ°§â“ß„π√àÕß‡Àß◊Õ°´÷Ëß∑”„Àâ‡Àß◊Õ°

Õ—°‡ ∫ ªí®®ÿ∫—π¬—ß‰¡à¡’‡°≥±å¡“μ√∞“π°”Àπ¥§«“¡∑π

·√ß¥÷ß¢Õß‡ âπ‡™◊Õ° °“√»÷°…“π’È‡ªìπ°“√»÷°…“¢âÕ¡Ÿ≈æ◊Èπ∞“π

¢Õß‡™◊Õ°·¬°‡Àß◊Õ°∑’Ë„™â„πªí®®ÿ∫—π Roeko Retracto® ¡’§à“

§«“¡∑π·√ß¥÷ß Ÿß ÿ¥∑—Èß°àÕπ·≈–À≈—ß·™àπÈ”°≈—Ëπ ·μ°μà“ß

®“°™π‘¥Õ◊Ëπ ‡π◊ËÕß®“°ª√–°Õ∫¥â«¬‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å

´÷Ëß¡’§«“¡·¢Áß·√ß Ÿß°«à“‡ âπ„¬ΩÑ“¬·≈–‰π≈Õπ15,16 Roeko

Stay-put® ¡’§à“§«“¡∑π·√ß¥÷ß∑—Èß°àÕπ·≈–À≈—ß·™àπÈ”°≈—Ëπ

 Ÿß‡ªìπÕ—π¥—∫∑’Ë Õß ·≈–·μ°μà“ß®“°™π‘¥Õ◊Ëπ ‡π◊ËÕß®“°

¡’‡ âπ∑Õß·¥ß ‰π≈Õπ ·≈–‡ âπ„¬ΩÑ“¬‡ªìπ à«πª√–°Õ∫

‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°∑’Ë¡’ΩÑ“¬‡ªìπ à«πª√–°Õ∫ ·≈–‡ âπ

ºà“»Ÿπ¬å°≈“ß„°≈â‡§’¬ß°—π¡’§à“§«“¡∑π·√ß¥÷ß„°≈â‡§’¬ß°—π

®“°º≈°“√∑¥≈Õß„π§√—Èßπ’È §à“‡©≈’Ë¬§«“¡∑π·√ß¥÷ß¢Õß

‡ âπ‡™◊Õ°™π‘¥‡¥’¬«°—π°àÕπ·≈–À≈—ß·™à„ππÈ”°≈—Ëπ  à«π„À≠à

‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ ÷́Ëß Õ¥§≈âÕß°—∫

º≈°“√∑¥≈Õß¢Õß Nieto- Martinez ·≈–§≥–17 ªí®®—¬

∑’Ë¡’º≈μàÕ§«“¡∑π·√ß¥÷ß¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ° ‰¥â·°à

™π‘¥¢Õß‡ âπ„¬∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°

‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å‡ªìπ‡ âπ„¬ —ß‡§√“–Àå∑π·√ß¥÷ß‰¥â

¡“°°«à“‡ âπ„¬ΩÑ“¬ ·≈–∑πμàÕ “√≈–≈“¬°√¥‰¥â¥’°«à“

‡ âπ„¬ΩÑ“¬15,16 ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß‡ âπ‡™◊Õ°

·¬°‡Àß◊Õ° ¢π“¥„À≠à°«à“∑π·√ß¥÷ß‰¥â¥’°«à“ ™π‘¥·≈–

§«“¡‡¢â¡¢âπ¢ÕßπÈ”¬“Àâ“¡‡≈◊Õ¥∑’Ë™ÿ∫‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°

Õ“®¡’º≈μàÕ§à“§«“¡∑π·√ß¥÷ß¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°

‡™◊Õ°∑’Ë™ÿ∫πÈ”¬“Àâ“¡‡≈◊Õ¥¡’§«“¡∑π·√ß¥÷ßμË” ‡π◊ËÕß®“°

º≈÷°¢π“¥‡≈Á° Ê (microcrystal) ¢ÕßπÈ”¬“·∑√°‡¢â“„π

‡ âπ„¬∑”„Àâ‡™◊Õ°·¬°‡Àß◊Õ°¡’§«“¡·¢Áß·√ß≈¥≈ß17 πÈ”¬“

Àâ“¡‡≈◊Õ¥∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥ Ÿß·≈–§«“¡‡¢â¡¢âπ¡“°∑”„Àâ

§«“¡·¢Áß·√ß¢Õß‡ âπ‡™◊Õ°≈¥≈ßÕ¬à“ß‰√°Áμ“¡°“√»÷°…“π’È

‰¡à‰¥â»÷°…“º≈¢ÕßπÈ”¬“Àâ“¡ °“√»÷°…“π’È§à“§«“¡∑π·√ß¥÷ß

¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°μË” ÿ¥¡’§à“¡“°°«à“ 10 π‘«μ—π

Õ“®‡ªìπ‡°≥±å‡∫◊ÈÕßμâπ„π°“√æ‘®“√≥“§«“¡·¢Áß·√ß¢Õß

‡™◊Õ°·¬°‡Àß◊Õ°«à“ §«“¡∑π·√ß¥÷ß‰¡à§«√μË”°«à“ 10 π‘«μ—π

·≈–§«√∑”°“√»÷°…“«à“¢≥–„™âß“π®√‘ß„™â·√ß¥÷ß‡ âπ‡™◊Õ°

‡∑à“‰√ Õ¬à“ß‰√°Áμ“¡°“√„™â‡™◊Õ°·¬°‡Àß◊Õ°¢π“¥‡≈Á°∑’Ë∑”

®“°‡ âπ„¬ΩÑ“¬ §«√§”π÷ß∂÷ß°“√‡≈◊Õ°„™â™π‘¥·≈–§«“¡

‡¢â¡¢âπ¢ÕßπÈ”¬“Àâ“¡‡≈◊Õ¥

∫∑ √ÿª
‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°„π°“√»÷°…“§√—Èßπ’È à«π„À≠à

ª√–°Õ∫¥â«¬‡ âπ„¬ΩÑ“¬ Õ“®‡ªìπ‡ âπ„¬ΩÑ“¬≈â«πÀ√◊Õº ¡

‡ âπ„¬™π‘¥Õ◊Ëπ‡æ◊ËÕ§«“¡·¢Áß·√ß ‡™àπ æÕ≈‘‡Õ ∑Õ√å °“√

¢¬“¬μ—«¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°‡¡◊ËÕ‡ªï¬°¢÷ÈπÕ¬Ÿà°—∫™π‘¥

‡ âπ„¬·≈–¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß §«“¡∑π·√ß¥÷ß¢Õß‡ âπ

‡™◊Õ°·¬°‡Àß◊Õ°¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß‡ âπ„¬·≈–¢π“¥‡ âπ

ºà“»Ÿπ¬å°≈“ß¢Õß‡ âπ‡™◊Õ°
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Abstract

Supernumerary tooth is a developmental anomaly in number during

the formation of the dental germ. These teeth may remain embedded in

the alveolar bone or erupt into the oral cavity. When it embedded, the

diagnosis is performed through conventional radiographs. In the present,

it has new technique called cone beam computed tomography. These

modalities shows the superiority of images compared with conventional

radiographs. This paper will report of three cases of supernumerary teeth.

The first case shows two embedded supernumerary teeth located in nasopa-

latine canal. The second case shows paramolar located in buccal side of

lower left second molar. The third case shows supernumerary tooth located

in furcation of upper right first molar.

Key words: supernumerary tooth, computed tomography, cone beam

computed tomography
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∫∑π”
øíπ‡°‘π (supernumerary tooth) Õ“®‡√’¬° ‰Œ‡æÕ√å

¥Õπ‡∑’¬ (hyperdontia) À√◊Õ øíπ·Õ°‡´ ´Õ√’ (accessory

tooth) ®—¥‡ªìπ§«“¡º‘¥ª°μ‘¥â“π®”π«πøíπª√–‡¿∑Àπ÷Ëß

æ∫√âÕ¬≈– 1 ∂÷ß √âÕ¬≈– 4 ¢Õßª√–™“°√∑—ÈßÀ¡¥ æ∫¡“°

„π§π‡Õ‡™’¬·≈–§πÕ‡¡√‘°—πæ◊Èπ‡¡◊Õß ‡æ»™“¬æ∫‰¥â

∫àÕ¬°«à“‡æ»À≠‘ß 2 ‡∑à“ æ∫∑—Èß„πøíππÈ”π¡·≈–øíπ·∑â

·μà¡—°æ∫„πøíπ·∑â¡“°°«à“1 Õÿ∫—μ‘°“√≥å¢Õßøíπ‡°‘π„π‡¥Á°

‰∑¬°≈ÿà¡Àπ÷Ëßæ∫«à“§≈â“¬°—∫„πª√–‡∑»Õ◊Ëπ §◊Õ ¡’øíπ‡°‘π

§‘¥‡ªìπ√âÕ¬≈– 1.07 ÷́Ëßæ∫∑—Èß„πøíππÈ”π¡·≈–øíπ·∑â ·μà

„πøíπ·∑â®–æ∫¡“°°«à“‡™àπ°—π ·≈–æ∫„π‡¥Á°™“¬¡“°°«à“

‡¥Á°À≠‘ß 2 ‡∑à“2

øíπ‡°‘πÕ“®¢÷Èπ‰¥âÀ√◊ÕΩíßÕ¬Ÿà„π°√–¥Ÿ°¢“°√√‰°√

·≈–æ∫μ”·Àπàß„¥°Á‰¥â ·μà∂â“æ∫øíπ‡°‘π 1 ´’Ë ¡—°æ∫∫àÕ¬

∫√‘‡«≥¥â“πÀπâ“¢Õß¢“°√√‰°√∫π À“°æ∫øíπ‡°‘πÀ≈“¬ ’́Ë

¡—°æ∫∫àÕ¬„π¢“°√√‰°√≈à“ß∑’Ë∫√‘‡«≥øíπ°√“¡πâÕ¬1,3 øíπ

‡°‘π¡’™◊ËÕ‡√’¬°‡©æ“–μ“¡∫√‘‡«≥∑’Ëæ∫ ‡™àπ ∂â“æ∫∫√‘‡«≥

√–À«à“ßøíπμ—¥ ’́Ë°≈“ß∫π ‡√’¬°«à“ øíπ‡°‘πμ√ß°≈“ß (me-

siodens)1 æ∫„π∫√‘‡«≥À≈—ßøíπ°√“¡´’Ë∑’Ë “¡ ‡√’¬°«à“

øíπ‡°‘πÀ≈—ßøíπ°√“¡ (distomolar) ∂â“æ∫øíπ‡°‘πÕ¬Ÿà¥â“π

·°â¡À√◊Õ¥â“π≈‘Èπ¢Õßøíπ°√“¡ ‡√’¬°«à“ øíπ°√“¡‡°‘π (pa-

ramolar)3 „π°√≥’øíπ‡°‘πμ√ß°≈“ßÕ“®∑”„Àâ‡°‘¥øíπÀà“ß

(diastema) °“√ Ÿ≠ ≈“¬¢Õß√“°øíπ (root resorption)

¢â“ß‡§’¬ß4 øíπßÕ°™â“ (delayed dentition) μ”·Àπàßøíπ

º‘¥ª°μ‘ (malposition of tooth) ·≈–°“√À¡ÿπ (rotation)

¢Õßøíπ¢â“ß‡§’¬ß‰¥â πÕ°®“°π’È¬—ßÕ“®∑”„Àâ‡°‘¥∂ÿßπÈ”Õ’°

¥â«¬4-6 øíπ‡°‘π∑’Ëæ∫∫√‘‡«≥Õ◊Ëπ¡—° àßº≈‡ ’¬‡™àπ‡¥’¬«°—∫

øíπ‡°‘πμ√ß°≈“ß7-12 ‚¥¬¡’√“¬ß“π«à“Õ“®‡°‘¥‡π◊ÈÕßÕ°

√à«¡¥â«¬13 ·≈–Õ“®‡ªìπ “‡Àμÿ™—°π”„Àâ‡°‘¥ (predisposing)

‚√§ª√‘∑—πμåÕ—°‡ ∫‡©æ“–∑’Ë14 ¥—ßπ—Èπ°“√«‘π‘®©—¬øíπ‡°‘π

®÷ß‡ªìπ ‘Ëß ”§—≠Õ¬à“ß¬‘Ëß∑’Ë™à«¬·°â‰¢ªí≠À“§«“¡ «¬ß“¡

¢Õß„∫Àπâ“ §«“¡º‘¥ª°μ‘¢Õßøíπ¢â“ß‡§’¬ß ·≈–°√–¥Ÿ°

¢“°√√‰°√‰¥â

°“√«‘π‘®©—¬øíπ‡°‘π∑’ËΩíßÕ¬Ÿà„π°√–¥Ÿ°¢“°√√‰°√π—Èπ

π‘¬¡„™â°“√μ√«®∑“ß√—ß ’‡æ◊ËÕ„Àâ∑√“∫μ”·Àπàß„π‡∫◊ÈÕßμâπ

°àÕπ ‰¥â·°à ¿“æ√—ß ’√Õ∫ª≈“¬√“° (periapical radio-

graph) ¿“æ√—ß ’°—¥ ∫ (occlusal radiograph) ¿“æ√—ß ’

ª√‘∑—»πå (panoramic radiograph)15,16  à«π°“√√–∫ÿ«à“

øíπ‡°‘πÕ¬Ÿà¥â“π‰Àπ¢Õß°√–¥Ÿ°¢“°√√‰°√  “¡“√∂∑”‰¥â

‚¥¬‡ª≈’Ë¬π¡ÿ¡¢Õß°“√∂à“¬¿“æ√—ß ’μ“¡·π«πÕπ17 À√◊Õ

·π«μ—Èß18 ´÷ËßÕ“®®–‰¥â¢âÕ¡Ÿ≈¢Õßøíπ‡°‘π‰¡à§√∫∂â«π ‡π◊ËÕß

®“°„Àâ¿“æ‡æ’¬ß 2 ¡‘μ‘·≈–¡’°“√´âÕπ∑—∫°—π¢Õß‚§√ß √â“ß

∑’ËÕ¬Ÿà„π·π«√—ß ’19 ·μàÀ“°μâÕß°“√„Àâ‰¥â¿“æ„π∑—Èß 3 √–π“∫

∑’Ë —¡æ—π∏å°—∫øíπ·≈–‚§√ß √â“ß„°≈â‡§’¬ß Õ“®æ‘®“√≥“„™â

¿“æ√—ß ’√–π“∫ (tomography) À√◊Õ °“√∂à“¬¿“æ√—ß ’

 à«πμ—¥Õ“»—¬§Õ¡æ‘«‡μÕ√å (computerized tomography)

·≈â«ª√–¡«≈º≈‚¥¬„™â´Õøμå·«√å (software) ∑“ß

∑—πμ°√√¡°Á “¡“√∂· ¥ßμ”·Àπàßøíπ‡°‘π‰¥â20,21 ·μà¡’

¢âÕ‡ ’¬§◊Õ‡§√◊ËÕß∑’Ë„™â„π°“√·æ∑¬åπ—Èπ¡’√“§“ Ÿß·≈–ºŸâªÉ«¬

‰¥â√—∫ª√‘¡“≥√—ß ’ Ÿß16,22 ®÷ß¡’°“√æ—≤π“·≈–§‘¥§âπ°“√

∂à“¬¿“æ√—ß ’‚§π∫’¡§Õ¡æ‘«‡μÁ¥‚∑‚¡°√“øï (cone beam

computed tomography, CBCT) ¿“æ√—ß ’π’È‡√‘Ë¡¡’∫∑∫“∑

„πß“π∑—πμ°√√¡‡¡◊ËÕª√–¡“≥ªï æ.». 254023-25 ‚¥¬

π”¡“„™âª√–°Õ∫°“√«‘π‘®©—¬‚√§26-29 √–∫ÿμ”·Àπàß∑’Ë·πàπÕπ

¢Õßøíπ‡°‘π30·≈–øíπ§ÿ¥ (impacted tooth)31 À√◊Õ„™â

„πß“π∑—πμ°√√¡Õ◊Ëπ Ê ‡™àπ °“√«—¥§«“¡ Ÿß¢Õß°√–¥Ÿ°

°àÕπ∑”√“°‡∑’¬¡ (dental implant)25,32

∫∑§«“¡π’È‡ªìπ°“√√“¬ß“π∂÷ß¢âÕ¥’¢Õß°“√„™â¿“æ

√—ß ’‚§π∫’¡§Õ¡æ‘«‡μÁ¥‚∑‚¡°√“øï„π°“√√–∫ÿμ”·Àπàß

¢Õßøíπ‡°‘π„πºŸâªÉ«¬ 3 √“¬ ÷́Ëß®–¡’ à«π™à«¬„π°“√ª√–‡¡‘π

º≈·≈–«“ß·ºπ°“√ºà“μ—¥‰¥âÕ¬à“ß·¡àπ¬”

√“¬ß“πºŸâªÉ«¬
ºŸâªÉ«¬ 3 √“¬ ‰¥â√—∫°“√ àßμ—«¡“∑’Ë¿“§«‘™“√—ß ’«‘∑¬“

§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈‡æ◊ËÕ«‘π‘®©—¬

À“μ”·Àπàß¢Õßøíπ‡°‘π‚¥¬„™â‡∑§π‘§∂à“¬¿“æ√—ß ’∑—Ë«‰ª

·≈–‡∑§π‘§∂à“¬¿“æ√—ß ’‚§π∫’¡§Õ¡æ‘«‡μÁ¥‚∑‚¡°√“øï

´÷Ëß∂à“¬®“°‡§√◊ËÕß∑√’¥’·Õ°§‘«‚∑‚¡‡Õøæ’¥’‡Õ° ǻ«“¬·´¥

 ‰≈ ǻ«‘«‚∑‚¡°√“ø (3D Accuitomo FPD XYZ Slice

View Tomograph, J.Morita, Kyoto, Japan)  ‚¥¬

‡≈◊Õ°¢π“¥¢Õß¢Õ∫‡¢μ¿“æ (field of view) ‡∑à“°—∫

60 x 60 ¡‘≈≈‘‡¡μ√·≈–„™â´Õøμå·«√å‰Õ¥‘‡´≈ (i-Dixel)

„π°“√ √â“ß¢âÕ¡Ÿ≈¿“æ∑—Èß 3 √–π“∫ ‰¥â·°à √–π“∫μ“¡

·°π (axial plane) √–π“∫·∫àß´â“¬¢«“ (sagittal plane)

·≈–√–π“∫·∫àßÀπâ“À≈—ß (coronal plane) ·≈– √â“ß‡ªìπ

¿“æ 3 ¡‘μ‘
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ºŸâªÉ«¬√“¬∑’Ë 1

ºŸâªÉ«¬™“¬‰∑¬ Õ“¬ÿ 15 ªï ¡“æ∫∑—πμ·æ∑¬å‡π◊ËÕß®“°

¡’§«“¡√Ÿâ ÷° —¡º— ‡æ’È¬π (paresthesia) ‡≈Á°πâÕ¬∑’Ë∫√‘‡«≥

‡æ¥“π·¢Áß μ√«®„πª“°æ∫øíπ‡°‘πμ√ß°≈“ß √Ÿª°√«¬

¢÷Èπ‰¥â‡μÁ¡´’Ë ®“°¿“æ√—ß ’√Õ∫ª≈“¬√“°æ∫øíπ‡°‘πÕ’° 2 ´’Ë

øíπ´’Ë∑’ËÀπ÷Ëß‡ªìπøíπ√Ÿª°√«¬ °≈—∫À—« ¢÷Èπ‰¡à‰¥â Õ¬Ÿà√–À«à“ß

√“°¢Õßøíπμ—¥´’Ë°≈“ß∫π¢«“·≈–øíπ‡°‘πμ√ß°≈“ß Õ’° ’́Ë

Àπ÷Ëß‡ªìπøíπ√Ÿª°√«¬ °≈—∫À—« ¢÷Èπ‰¡à‰¥â‡™àπ°—π ¡’¢π“¥

‡≈Á°°«à“øíπ´’Ë∑’ËÀπ÷Ëß ·≈– à«π∫π¢Õßμ—«øíπ´âÕπ∑—∫°—∫æ◊Èπ

¢Õß‚æ√ß®¡Ÿ° (floor of nasal cavity) (√Ÿª∑’Ë 1) ¿“æ√—ß ’

«—¥»’√…– (cephalometric radiograph) ‰¡à “¡“√∂· ¥ß

μ”·Àπàß∑’Ë·πàπÕπ¢Õßøíπ∑—Èß Õß ’́Ëπ’È (√Ÿª∑’Ë 2) ¿“æ√—ß ’

‚§π∫’¡§Õ¡æ‘«‡μÁ¥‚∑‚¡°√“øï· ¥ßøíπ∑—Èß Õß´’Ë«“ßμ—«

„π·π«μ—Èß ¡’ à«π‡π◊ÈÕøíπ (dentin) ·≈–‚æ√ßøíπ (pulp

chamber) ‡™◊ËÕ¡μ‘¥°—π ‚¥¬ Õß„π “¡¢Õßøíπ‡°‘π ’́Ë∑’ËÕ¬Ÿà

μË”°«à“·≈– à«π∑—ÈßÀ¡¥¢Õßøíπ‡°‘π´’Ë∑’ËÕ¬Ÿà Ÿß°«à“Õ¬Ÿà„π§≈Õß

‡æ¥“πª“°À≈—ßøíπμ—¥ (nasopalatine canal) πÕ°®“°π’È

¬—ßæ∫«à“øíπ‡°‘π´’Ë∑’ËÕ¬Ÿà Ÿß°«à“·∑ß∑–≈ÿæ◊Èπ¢Õß‚æ√ß®¡Ÿ°¥â«¬

√Ÿª∑’Ë 3-5)

Fig. 1  Periapical radiograph showing erupted mesiodens

(arrow 1) and two supernumerary teeth (arrow

2, 3).

Fig. 2 Lateral cephalograph did not show exactly

location of supernumerary teeth.

Fig. 3 Cone beam computed tomographs showing location of superior unerupted supernumerary tooth (white

arrows) in nasopalatine canal and fused to inferior unerupted supernumerary tooth (black arrow):

A) axial image, B) coronal image, C) sagittal image
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ºŸâªÉ«¬√“¬∑’Ë 2

ºŸâªÉ«¬™“¬≠’ËªÿÉπ Õ“¬ÿ 14 ªï ¡“æ∫∑—πμ·æ∑¬å‡π◊ËÕß

®“°¡’øíπ°√“¡‡°‘π∫√‘‡«≥¢“°√√‰°√≈à“ß μ√«®„πª“°

æ∫øíπ°√“¡‡°‘π  ¿“æøíπ‡≈Á° (microdontia) Õ¬Ÿà¥â“π

·°â¡ §àÕπ¡“∑“ß à«π„°≈â°≈“ß (mesial) ¢Õßøíπ°√“¡´’Ë

Fig. 4 Cone beam computed tomographs showing location of inferior unerupted supernumerary tooth (arrows)

in nasopalatine canal: A) axial image, B) coronal image, C) sagittal image

Fig. 6 Intraoral photograph showing location of paramolar

(arrow).

Fig. 7 Periapical radiograph did not show position of

paramolar.

∑’Ë Õß≈à“ß´â“¬ (√Ÿª∑’Ë 6) ®“°¿“æ√—ß ’√Õ∫ª≈“¬√“°

æ∫øíπ‡°‘π´âÕπ∑—∫°—∫øíπ°√“¡π’È ·≈–‰¡à “¡“√∂∫Õ°

§«“¡ —¡æ—π∏å¢Õßøíπ∑—Èß Õß´’Ë‰¥â (√Ÿª∑’Ë 7) ‡¡◊ËÕ∂à“¬¿“æ

√—ß ’‚§π∫’¡§Õ¡æ‘«‡μÁ¥‚∑‚¡°√“øï æ∫«à“ à«π‡π◊ÈÕøíπ·≈–

‚æ√ßøíπ¢Õßøíπ‡°‘π Õ¬Ÿà‡™◊ËÕ¡°—∫øíπ°√“¡´’Ë∑’Ë Õß≈à“ß ấ“¬

(√Ÿª∑’Ë 8-9)

Fig. 5 Volume rendered image showing position

of mesiodens (arrow 1) and two supernu-

merary teeth (arrow 2, 3).
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Fig. 8 Cone beam computed tomographs showing position of paramolar (arrows): A) axial image, B) coronal

image, C) sagittal image

ºŸâªÉ«¬√“¬∑’Ë 3

ºŸâªÉ«¬™“¬‰∑¬ Õ“¬ÿ 18 ªï ®“°¿“æ√—ß ’ª√‘∑—»πå

æ∫øíπ‡°‘π  ¿“æøíπ‡≈Á° Õ¬Ÿà„°≈â°—∫√“°øíπ°√“¡ ’́Ë∑’ËÀπ÷Ëß

∫π¢«“ (√Ÿª∑’Ë 10) ‚¥¬∑‘»∑“ß¢Õß·π«·°πøíπ¢π“π‰ª

°—∫æ◊Èπ¢Õß‚æ√ßÕ“°“»¢“°√√‰°√∫π (floor of maxillary

sinus)  à«πμ—«øíπ (crown) ấÕπ∑—∫°—∫∫√‘‡«≥√“°øíπ

(root) ¢Õßøíπ°√“¡ ®÷ß„™â°“√∂à“¬¿“æ√—ß ’√–π“∫

(tomography) æ∫«à“øíπ‡°‘ππ’ÈÕ¬Ÿà§àÕπ¡“∑“ß¥â“π‡æ¥“π

ª“° (palatal) ·μà¿“æ∑’Ë‰¥â‰¡à™—¥‡®π ®÷ß‰¡à “¡“√∂

∫Õ°§«“¡ —¡æ—π∏å¢Õßμ—«øíπ¢Õßøíπ‡°‘π°—∫√“°øíπ°√“¡

‰¥â (√Ÿª∑’Ë 11) °“√∂à“¬¿“æ√—ß ’‚§π∫’¡§Õ¡æ‘«‡μÁ¥-

‚∑‚¡°√“øï æ∫«à“ à«πμ—«øíπ¢Õßøíπ‡°‘πÕ¬Ÿà√–À«à“ß∫√‘‡«≥
Fig. 9 Volume rendered image showing position of

paramolar (arrow).

Fig. 10 Panoramic radiograph showing location of supernumerary tooth (arrow) beneath apical of the right maxil-

lary first molar.
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√“°·¬° (furcation) ¢Õßøíπ°√“¡ ’́Ë∑’ËÀπ÷Ëß∫π¢«“  à«π

√“°øíπ¢Õßøíπ‡°‘πÕ¬Ÿà Ÿß°«à“√–¥—∫¢Õßμ—«øíπ Õ¬Ÿà™‘¥°—∫

æ◊Èπ¢Õß‚æ√ßÕ“°“»¢“°√√‰°√∫π ·≈–„°≈â√“°øíπ°√“¡

πâÕ¬ ’́Ë∑’Ë Õß∫π¢«“ πÕ°®“°π’È¬—ßæ∫«à“¡’‡ß“‚ª√àß√—ß ’

≈âÕ¡√Õ∫μ—«øíπ‡≈Á°πâÕ¬ ÷́ËßÕ“®æ—≤π“‡ªìπ∂ÿßπÈ” (cyst)

‰¥â (√Ÿª∑’Ë 12-13)

∫∑«‘®“√≥å
°“√À“μ”·Àπàß¢Õßøíπ‡°‘π‡ªìπ ‘Ëß ”§—≠ ”À√—∫

»—≈¬·æ∑¬å™àÕßª“° ‡π◊ËÕß®“°®”‡ªìπ∑’Ë®–μâÕß∑√“∫¢π“¥

√Ÿª√à“ß μ”·Àπàß ·≈–§«“¡ —¡æ—π∏å°—∫Õ«—¬«–„°≈â‡§’¬ß°àÕπ

∑”°“√ºà“μ—¥ ‡æ◊ËÕ™à«¬≈¥§«“¡‡ ’Ë¬ß·≈–ªí≠À“·∑√° ấÕπ

À≈—ß°“√ºà“μ—¥ ‡™àπ °“√‡¢â“∑”°“√ºà“μ—¥º‘¥¥â“π À√◊Õ

ºà“‡¢â“‰ª·≈â«‰¡àæ∫øíπ‡°‘π °“√„™â¿“æ√—ß ’‰¡à«à“®–‡ªìπ

Fig. 11 Conventional tomographs showing location of supernumerary tooth at palatal side (arrows).

Fig. 12 Cone beam computed tomographs showing location of supernumerary tooth (arrows): A) axial image,

B) coronal image, C) sagittal image

Fig. 13 Volume rendered image showing location of

supernumerary tooth (arrow).
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¿“æ√—ß ’√Õ∫ª≈“¬√“° ¿“æ√—ß ’°—¥ ∫ À√◊Õ¿“æ√—ß ’

ª√‘∑—»πå ª√–°Õ∫°—π„π°“√À“μ”·Àπàßøíπ‡°‘π  “¡“√∂

∫Õ°‰¥â«à“øíπÕ¬Ÿà¥â“π„¥¢Õß°√–¥Ÿ°¢“°√√‰°√ ·μàÕ“®∫Õ°

‰¥â¬“°„π∫“ß°√≥’ ‡™àπ ‡¡◊ËÕ„™â°“√‡ª≈’Ë¬π¡ÿ¡¢Õß°√–∫Õ°

√—ß ’μ“¡·π«πÕπμ“¡«‘∏’°“√√–∫ÿμ”·Àπàß¢Õßøíπ·≈â«

æ∫«à“øíπ‡§≈◊ËÕππâÕ¬¡“°À√◊Õ‰¡à‡§≈◊ËÕπ‡≈¬ ®“°«‘∏’°“√π’È

 “¡“√∂∑√“∫«à“μ—«øíπÕ¬Ÿà„πμ”·Àπàß„¥ ‚¥¬μ—«øíπ®–Õ¬Ÿà

¥â“π‡æ¥“πª“°À√◊Õ¥â“π≈‘Èπ°ÁμàÕ‡¡◊ËÕøíπ‡§≈◊ËÕπ„π∑‘»∑“ß

‡¥’¬«°—∫∑‘»¢Õß°“√‡§≈◊ËÕπ°√–∫Õ°√—ß ’ À√◊Õ„π°√≥’∑’Ë

øíπ‡°‘πÕ¬Ÿà Ÿß°«à“√–¥—∫ª≈“¬√“°øíπ ∑”„Àâ‰¡à “¡“√∂„™â

«‘∏’°“√π’È‰¥â ‡π◊ËÕß®“°μ”·Àπàß¢Õßμ—«øíπÕ¬Ÿà Ÿß°«à“®ÿ¥∑’Ë

„™âÕâ“ßÕ‘ß πÕ°®“°π’È¿“æ√—ß ’‡À≈à“π’È¬—ß‰¡à “¡“√∂∫Õ°

§«“¡≈÷°¢Õßøíπ‡°‘π®“°º‘«°√–¥Ÿ°∑÷∫ (cortical bone)

°“√‚§âßßÕ¢Õßª≈“¬√“° À√◊Õ°“√≈–≈“¬¢Õß√“°øíπ¢â“ß

‡§’¬ß„π∫“ßμ”·Àπàß Õ—π‡π◊ËÕß¡“®“°¡’°“√´âÕπ∑—∫°—π¢Õß

‚§√ß √â“ßμ“¡·π«∑’Ë√—ß ’ºà“π  à«π°“√∂à“¬¿“æ√—ß ’√–π“∫

π—Èπ ¡’¢âÕ¥’§◊Õ  “¡“√∂· ¥ß§«“¡ —¡æ—π∏å„π·π«·°â¡-≈‘Èπ

¢Õß°√–¥Ÿ°¢“°√√‰°√·≈–¬—ß∫Õ°§«“¡ —¡æ—π∏å¢Õßøíπ‡°‘π

°—∫°“¬«‘¿“§∑’Ë ”§—≠‰¥â ‡™àπ ‚æ√ßÕ“°“»¢“°√√‰°√∫π

‚æ√ß®¡Ÿ° (nasal cavity) §≈Õß¢“°√√‰°√≈à“ß (mandibu-

lar canal) ‡ªìπμâπ ·μà¡’¢âÕ®”°—¥ §◊Õ ¢“¥§«“¡§¡™—¥

¢Õß¿“æ

°“√„™â¿“æ√—ß ’ à«πμ—¥Õ“»—¬§Õ¡æ‘«‡μÕ√å„π∑“ß

°“√·æ∑¬å‡æ◊ËÕ™à«¬„π°“√À“μ”·Àπàß¢Õßøíπ‡°‘π “¡“√∂

· ¥ß¿“æ‰¥â∑—Èß 3 √–π“∫ §◊Õ √–π“∫μ“¡·°π √–π“∫

·∫àß´â“¬¢«“ ·≈–√–π“∫·∫àßÀπâ“À≈—ß ∑”„Àâ√–∫ÿμ”·Àπàß

∑’Ë·πàπÕπ¢Õßøíπ‡°‘π21 √«¡∑—Èß«‘°≈¿“æ (anomaly) ¢Õß

øíπ‰¥â20 ·μà¡’¢âÕ‡ ’¬ §◊Õ „™â‡«≈“„π°“√∂à“¬π“π ºŸâªÉ«¬

‰¥â√—∫ª√‘¡“≥√—ß ’¡“° ·≈–‡ ’¬§à“„™â®à“¬ Ÿß22,33 πÕ°®“°

π’ÈÕ“®‰¡à‡À¡“– ¡°—∫ß“π∑—πμ°√√¡∫“ßÕ¬à“ß∑’ËμâÕß°“√

· ¥ß≈—°…≥–¢Õßøíπ·μà≈–´’Ë‚¥¬≈–‡Õ’¬¥ ‡™àπ μ”·Àπàß

¢Õßøíπ§ÿ¥ (impacted tooth) »÷°…“√Õ¬‚√§√Õ∫ª≈“¬

√“°øíπ ·μà®–¡’ª√–‚¬™πå¡“°°«à“„π°“√·ª≈º≈√Õ¬‚√§

‡™àπ ‡π◊ÈÕßÕ° (tumor) °√–¥Ÿ°À—° ·≈–‚√§¢Õß¢âÕμàÕ¢“

°√√‰°√34

„πªí®®ÿ∫—π°“√∂à“¬¿“æ√—ß ’‚§π∫’¡§Õ¡æ‘«‡μÁ¥

‚∑‚¡°√“øï °”≈—ß‰¥â√—∫§«“¡π‘¬¡ ‡π◊ËÕß®“°¡’¢âÕ¥’°«à“

°“√∂à“¬¿“æ√—ß ’ à«πμ—¥Õ“»—¬§Õ¡æ‘«‡μÕ√å §◊Õ §ÿ≥¿“æ

¢Õß¿“æ Ÿß°«à“35 „™â‡«≈“∂à“¬πâÕ¬ ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬

‰¥â√—∫πâÕ¬°«à“36 ¿“æ√—ß ’®“°‡∑§π‘§π’È “¡“√∂· ¥ß

§«“¡ —¡æ—π∏å¢Õßøíπ‡°‘π°—∫°“¬«‘¿“§¢â“ß‡§’¬ß ‡æ◊ËÕ™à«¬

„π°“√«‘π‘®©—¬·≈–«“ß·ºπ°“√√—°…“‰¥â‡ªìπÕ¬à“ß¥’ ‡™àπ

„πºŸâªÉ«¬√“¬∑’Ë 1 ®“°¿“æ√—ß ’√Õ∫ª≈“¬√“°‰¡à “¡“√∂

∫Õ°‰¥â«à“øíπ‡°‘πÕ¬Ÿà„π§≈Õß‡æ¥“πª“°À≈—ßøíπμ—¥ „π

ºŸâªÉ«¬√“¬∑’Ë 2 ®“°¿“æ√—ß ’√Õ∫ª≈“¬√“° ∑—πμ·æ∑¬å

«“ß·ºπ∑’Ë®–∂Õπøíπ°√“¡‡°‘πÕÕ° ·μà¢≥–‚¬°øíπ æ∫«à“

øíπ°√“¡‡°‘π·≈–øíπ°√“¡¢¬—∫‰ªæ√âÕ¡°—π ®÷ßÀ¬ÿ¥°“√

∂Õπ·≈â« àßºŸâªÉ«¬¡“∂à“¬¿“æ√—ß ’‚§π∫’¡§Õ¡æ‘«‡μÁ¥‚∑-

‚¡°√“øï ®“°¿“æ√—ß ’¡’°“√‡™◊ËÕ¡°—π¢Õß à«π‡π◊ÈÕøíπ·≈–

‚æ√ßøíπ¢Õßøíπ°√“¡‡°‘π°—∫øíπ°√“¡ ’́Ëπ’È ¥—ßπ—Èπ®÷ß™à«¬

ªÑÕß°—π§«“¡‡ ’¬À“¬®“°°“√∂Õπøíπ∑’Ë®–‡°‘¥°—∫øíπ°√“¡

‰¥â ·≈–„πºŸâªÉ«¬√“¬∑’Ë 3 ¿“æ√—ß ’‚§π∫’¡§Õ¡æ‘«‡μÁ¥-

‚∑‚¡°√“øï™à«¬∫Õ°μ”·Àπàß∑’Ë·πàπÕπ¢Õßøíπ‡°‘π´÷ËßÕ¬Ÿà

√–À«à“ß∫√‘‡«≥√“°·¬°¢Õßøíπ°√“¡´’Ë∑’ËÀπ÷Ëß∫π¢«“ °“√

∂Õπøíπ‡°‘ππ’ÈÕ“® àßº≈μàÕøíπ°√“¡ ‡™àπ ‡°‘¥¿¬—πμ√“¬

μàÕ√“°øíπ´÷ËßÕ“® àßº≈„Àâøíπμ“¬„π∑’Ë ÿ¥ ∑—πμ·æ∑¬å

®÷ßæ‘®“√≥“‡°Á∫øíπ‡°‘ππ’È‰«â ·μàμâÕßμ‘¥μ“¡¥Ÿ‡ªìπ√–¬–

‡§√◊ËÕß∑√’¥’·Õ°§‘«‚∑‚¡‡Õøæ’¥’‡Õ° ǻ«“¬·´¥ ‰≈ ǻ

«‘«‚∑‚¡°√“ø ÷́Ëß„™â„πºŸâªÉ«¬∑—Èß 3 √“¬π’È¡’¢âÕ¥’ª√–°“√·√°

§◊Õ ¿“æ√—ß ’∑’Ë‰¥â¡’§«“¡≈–‡Õ’¬¥ Ÿß ‡π◊ËÕß®“°ª√‘¡“μ√∑’Ë‡≈Á°

∑’Ë ÿ¥∑’Ë√«¡‡ªìπ¿“æ 3 ¡‘μ‘ À√◊Õ «Õ°‡´≈ (voxel) ¡’¢π“¥

‡≈Á° ‡ªìπ√Ÿª≈Ÿ°∫“»°å¢π“¥ 0.125 ≈Ÿ°∫“»°å¡‘≈≈‘‡¡μ√

(√Ÿª∑’Ë 14) ∑”„Àâ¿“æ¡’§«“¡§¡™—¥ ®÷ß “¡“√∂∫Õ°μ”·Àπàß

øíπ‡°‘π‰¥â¥’·≈–∂Ÿ°μâÕß ∑”„Àâ»—≈¬·æ∑¬å™àÕßª“°√Ÿâ∑‘»∑“ß

‡¢â“ºà“μ—¥„πºŸâªÉ«¬ ª√–°“√∑’Ë Õß §◊Õ ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥

√—ß ’πâÕ¬ §◊Õ 20.02 ‰¡‚§√´’‡«‘√åμ ∂â“‡≈◊Õ°¢Õ∫‡¢μ¿“æ

40 x 40 ¡‘≈≈‘‡¡μ√ ·≈– 43.27 ‰¡‚§√´’‡«‘√åμ ∂â“‡≈◊Õ°

¢Õ∫‡¢μ¿“æ 60 x 60 ¡‘≈≈‘‡¡μ√37 ∑—Èßπ’È„π√“¬ß“πºŸâªÉ«¬

∑—Èß 3 √“¬ ‡≈◊Õ°„™â¢Õ∫‡¢μ¿“æ 60 x 60 ¡‘≈≈‘‡¡μ√

‡π◊ËÕß®“° “¡“√∂· ¥ß°“¬«‘¿“§„°≈â‡§’¬ß‰¥â°«â“ß¢÷Èπ·≈–

°“√„™â¢Õ∫‡¢μ¿“æ 40 x 40 ¡‘≈≈‘‡¡μ√ πà“®–‡À¡“–°—∫

ºŸâªÉ«¬‡¥Á° ·μàÕ¬à“ß‰√°Áμ“¡ ‡§√◊ËÕßπ’È°Á¡’¢âÕ‡ ’¬ §◊Õ ¿“æ

√—ß ’¡’¢π“¥‡≈Á°®÷ß‰¡à “¡“√∂§√Õ∫§≈ÿ¡√Õ¬‚√§ (lesion)

¢π“¥„À≠à‰¥â

∂÷ß·¡â«à“¿“æ√—ß ’‚§π∫’¡§Õ¡æ‘«‡μÁ¥‚∑‚¡°√“øï

®–¡’ª√–‚¬™πåÕ¬à“ß¡“° ·μà¡’¢âÕ®”°—¥ §◊Õ ®”π«π‡§√◊ËÕß
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πâÕ¬·≈–§à“„™â®à“¬„π°“√∂à“¬¿“æ√—ß ’§àÕπ¢â“ß Ÿß ¥—ßπ—Èπ

∑—πμ·æ∑¬å§«√‡≈◊Õ°‡∑§π‘§∑’Ë‡À¡“– ¡‚¥¬æ‘®“√≥“®“°

À≈“¬ªí®®—¬ ‡™àπ ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°¿“æ√—ß ’ ª√‘¡“≥√—ß ’∑’Ë

ºŸâªÉ«¬‰¥â√—∫ πÕ°®“°π’È∑—πμ·æ∑¬å§«√∑√“∫§ÿ≥≈—°…≥–

¢Õß‡§√◊ËÕß∂à“¬¿“æ√—ß ’‚§π∫’¡§Õ¡æ‘«‡μÁ¥‚∑‚¡°√“øï∑’Ë

μ‘¥μ—Èß„Àâ∫√‘°“√μ“¡ ∂“π∑’Ëμà“ßÊ ‡™àπ ¢π“¥«Õ°‡´≈ ´÷Ëß

®–¡’º≈μàÕ§«“¡≈–‡Õ’¬¥¢Õß¿“æ ‚¥¬∂â“«Õ°‡´≈¡’¢π“¥

‡≈Á° ¿“æ®–¡’§«“¡≈–‡Õ’¬¥ Ÿß ®÷ß‡À¡“–°—∫ß“π∑’ËμâÕß°“√

»÷°…“øíπ·μà≈– ’́Ë ‡™àπ ß“π√—°…“√“°øíπ À√◊ÕÕ“®æ‘®“√≥“

®“°¢π“¥¢Õß¢Õ∫‡¢μ¿“æ ‡π◊ËÕß®“°‡§√◊ËÕß®“°·μà≈–

∫√‘…—∑¡’¢π“¥¢Õß¢Õ∫‡¢μ¿“æ·μ°μà“ß°—π ·≈–‡§√◊ËÕß

‡¥’¬«°—π°Á “¡“√∂‡≈◊Õ°¢π“¥¢Õß¢Õ∫‡¢μ¿“æ‰¥âÀ≈“¬

¢π“¥ ÷́Ëß¡’º≈μàÕ§ÿ≥¿“æ¢Õß¿“æ√—ß ’ °≈à“«§◊Õ ∂â“¢π“¥

¢Õß¢Õ∫‡¢μ¿“æ∑’Ë∂à“¬„πÀπ÷Ëß§√—Èß¡’¢π“¥„À≠à ¿“æ√—ß ’

®–· ¥ß à«πμà“ß Ê ‰¥â°«â“ß  “¡“√∂‡ª√’¬∫‡∑’¬∫‚§√ß √â“ß

´â“¬·≈–¢«“‰¥â ·μà‡π◊ËÕß®“°¿“æ√—ß ’¡’§«“¡§¡™—¥πâÕ¬°«à“

®÷ß‡À¡“–°—∫ß“π∑’ËμâÕß°“√¥Ÿ‚§√ß √â“ß„π¿“æ√«¡ ‡™àπ

¢Õ∫‡¢μ¢Õßæ¬“∏‘ ¿“æ °“√·μ°À—°¢Õß°√–¥Ÿ° ·μà

‚¥¬ à«π„À≠à‡§√◊ËÕß∑’Ë¡’¢π“¥¢Õß«Õ°‡´≈‡≈Á° ¢π“¥¢Õß

¢Õ∫‡¢μ¿“æ°Á®–¡’¢π“¥‡≈Á°¥â«¬

∫∑ √ÿª
®“°°“√√“¬ß“πºŸâªÉ«¬· ¥ß„Àâ‡ÀÁπ«à“¿“æ√—ß ’

‚§π∫’¡§Õ¡æ‘«‡μÁ¥‚∑‚¡°√“øï “¡“√∂· ¥ßμ”·Àπàß·≈–

§«“¡ —¡æ—π∏å¢Õßøíπ‡°‘π°—∫‚§√ß √â“ß„°≈â‡§’¬ß‰¥â∑—Èß “¡¡‘μ‘

´÷Ëß∑”„Àâ‡°‘¥§«“¡™—¥‡®π¢Õß¿“æ¥’°«à“¿“æ√—ß ’∏√√¡¥“

Fig. 14 The voxel size of 3D Accuitomo FPD XYZ Slice View Tomograph is 0.125 mm3.

·≈–™à«¬„Àâ∑—πμ·æ∑¬å “¡“√∂«“ß·ºπ„π°“√‡¢â“ºà“μ—¥‰¥â
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∑—πμ·æ∑¬å´÷Ëß‰¡à‡§¬μ’æ‘¡æå„π«‘∑¬“ “√„¥ Ê ¡“°àÕπ
2.∫∑§«“¡ª√‘∑—»πå (Review article) ‰¥â·°à ∫∑§«“¡∑’Ë√«∫√«¡§«“¡√Ÿâ®“°μ”√“ Àπ—ß ◊Õ À√◊Õ«‘∑¬“ “√„À¡à À√◊Õ®“°º≈ß“π·≈–

ª√– ∫°“√≥å¢ÕßºŸâπ‘æπ∏å¡“‡√’¬∫‡√’¬ß¢÷Èπ ‚¥¬¡’°“√«‘‡§√“–Àå «‘®“√≥å ‡ª√’¬∫‡∑’¬∫ ‡æ◊ËÕ„Àâ‡°‘¥§«“¡≈÷°´÷ÈßÀ√◊Õ‡°‘¥§«“¡°√–®à“ß„π‡√◊ËÕßπ—Èπ¡“°¬‘Ëß¢÷Èπ
3.√“¬ß“πºŸâªÉ«¬ (Care report) ‰¥â·°à √“¬ß“π°√≥’»÷°…“¢ÕßºŸâªÉ«¬´÷Ëß§√Õ∫§≈ÿ¡∂÷ß≈—°…≥–Õ“°“√‡∑§π‘§°“√«‘π‘®©—¬‚√§ √«¡∑—Èß°“√

μ‘¥μ“¡ª√–‡¡‘πº≈°“√√—°…“
4.ª°‘≥°– (Miscellany) ‰¥â·°à ∫∑§«“¡∑—Ë«‰ª ¢âÕ§‘¥‡ÀÁπ‡ πÕ·π– ‡ªìπ√“¬ß“π —Èπ Ê ∑“ß«‘™“°“√∑’Ë‡°’Ë¬«°—∫∑—πμ·æ∑¬å À√◊Õ∫∑§«“¡

∑∫∑«π§«“¡√Ÿâ ‡√◊ËÕß·ª≈ ¬àÕ§«“¡®“°«‘∑¬“ “√μà“ßª√–‡∑»
°“√‡μ√’¬¡∫∑§«“¡

(‡√‘Ë¡„™âμ—Èß·μà ªï∑’Ë 30 ©∫—∫∑’Ë 1 æ.». 2553 ‡ªìπμâπ‰ª)
1.μâπ©∫—∫  àßμâπ©∫—∫ 1 ™ÿ¥  ”‡π“ 4 ™ÿ¥ ‰¡àμâÕß‡¬Á∫°√–¥“… „™â§≈‘ªÀπ’∫¡“‡ªìπ™ÿ¥ Ê  ”À√—∫¿“æª√–°Õ∫·≈–μ“√“ß àß®”π«π 3 ™ÿ¥

æ‘¡æå‚¥¬„™â‚ª√·°√¡ WORD ·∫∫Õ—°…√§Õ‡¥’¬π‘« (Cordia New) ¢π“¥ 16 ·≈–¡’√–¬–Àà“ß√–À«à“ß∫√√∑—¥ Õß™àÕß (double spacing) æ‘¡æåÀπâ“‡¥’¬«≈ß
∫π°√–¥“…æ‘¡æå —Èπ¢π“¥‡Õ ’Ë (A4) æ‘¡æå„ÀâÀà“ß®“°¢Õ∫°√–¥“… 2.5 ‡´πμ‘‡¡μ√∑ÿ°¥â“π æ√âÕ¡„ àÀ¡“¬‡≈¢Àπâ“°”°—∫∑“ß¡ÿ¡¢«“∫π∑ÿ°Àπâ“ §«“¡¬“«
¢Õß∫∑§«“¡§«√Õ¬Ÿà√–À«à“ß 10-20 Àπâ“°√–¥“…æ‘¡æå —Èπ´÷Ëß√«¡√Ÿª¿“æ·≈–μ“√“ß¥â«¬ ‚¥¬®”π«π√Ÿª¿“æ·≈–μ“√“ß∑—ÈßÀ¡¥‰¡à§«√‡°‘π 10 Àπâ“

2.¿“…“ „™â¿“…“‰∑¬À√◊Õ¿“…“Õ—ß°ƒ…°Á‰¥â À“°‡ªìπ∫∑§«“¡¿“…“‰∑¬„Àâ„™âμ—« –°¥μ“¡æ®π“πÿ°√¡©∫—∫√“™∫—≥±‘μ¬ ∂“π (©∫—∫
≈à“ ÿ¥ªï æ.». 2542) À“°‡ªìπ∫∑§«“¡¿“…“Õ—ß°ƒ…μâÕßºà“π°“√μ√«® Õ∫®“°‡®â“¢Õß¿“…“π—Èπ Ê °àÕπ‡æ◊ËÕ§«“¡∂Ÿ°μâÕß°àÕπ àßμ’æ‘¡æå °“√„™âμ—«‡≈¢„π
∫∑§«“¡ „Àâ„™â‡≈¢Õ“√∫‘°‡∑à“π—Èπ

3.Àπà«¬¡“μ√∞“π°“√«—¥ (unit of measurement) ‰¥â·°à Àπà«¬¢Õß§«“¡¬“« §«“¡ Ÿß πÈ”Àπ—° ª√‘¡“μ√ ‡ªìπμâπ §«√„™â√–∫∫
‡¡μ√‘° (metric units) Õÿ≥À¿Ÿ¡‘§«√„™â‡ªìπÕß»“‡´≈‡´’¬  §«“¡¥—π§«√„™â‡ªìπ¡‘≈≈‘‡¡μ√ª√Õ∑ (¡¡.ª√Õ∑) °“√«—¥∑“ß‚≈À‘μ (hematologic) ·≈–∑“ß‡§¡’§≈‘π‘°
(clinical chemistry) §«√„™âÀπà«¬‡ªìπ√–∫∫‡¡μ√‘° Àπà«¬°“√«—¥Õ◊Ëπ Ê §«√„™â·∫∫¡“μ√∞“π “°≈π‘¬¡ §”¬àÕ·≈– —≠≈—°…≥å„™â‡©æ“–§”¬àÕ¡“μ√∞“π (stan-
dard abbreviation) ‰¡à§«√„™â§”¬àÕ„π™◊ËÕ‡√◊ËÕß·≈–∫∑§—¥¬àÕ ‡™àπ «‘π“∑’ (sec.) π“∑’ (min.) §”‡μÁ¡¢Õß§”¬àÕ§«√Õâ“ß‰«âμàÕ∑â“¬§”¬àÕ§√—Èß·√°„π‡π◊ÈÕ‡√◊ËÕß ¬°‡«âπ
‡ªìπÀπà«¬¡“μ√∞“π„π°“√«—¥ °“√√–∫ÿ´’Ëøíπ Õ“®„™â°“√‡√’¬°™◊ËÕÕ¬à“ß‡¥’¬« ‡™àπ øíπ‡¢’È¬«∫π´â“¬ (À√◊Õ upper left canine „π∫∑§«“¡¿“…“Õ—ß°ƒ…) À√◊Õ„™â
 —≠≈—°…≥åμ“¡√–∫∫ FDI two-digit notation ·≈–¡’™◊ËÕ„π«ß‡≈Á∫μàÕ∑â“¬‡©æ“–§√—Èß·√°∑’Ë°≈à“«∂÷ß ‡™àπ øíπ ´’Ë 31 (øíπμ—¥´’Ë°≈“ß≈à“ß´â“¬)

4.¿“æª√–°Õ∫ (Figure) ™◊ËÕ·≈–§”∫√√¬“¬„Àâæ‘¡æå„μâ¿“æ ·≈–μ“¡∑’ËÕâ“ß∂÷ß„π∫∑§«“¡‡ªìπ¿“…“Õ—ß°ƒ…‡∑à“π—Èπ‚¥¬‡√’¬ßμ“¡≈”¥—∫¿“æ
·≈–„™âμ—«‡≈¢Õ“√∫‘° æ‘¡æå„π°√–¥“…·¬°·ºàπμà“ßÀ“°®“°‡π◊ÈÕ‡√◊ËÕß¢Õß∫∑§«“¡  —≠≈—°…≥å ≈Ÿ°»√ μ—«Õ—°…√„π¿“æ§«√‡ÀÁπ‰¥â™—¥‡®π ‡«âπ∑’Ë«à“ß„π‡π◊ÈÕ
‡√◊ËÕßæ√âÕ¡∑—Èß‡¢’¬π·®âß‰«â„π°√Õ∫ ¥—ßμ—«Õ¬à“ß

¿“æ∂à“¬ „™â‰¥â∑—Èß¿“æ ’À√◊Õ¢“«¥” „π°√≥’‡ªìπ¿“æ∂à“¬„ÀâÕ—¥¥â«¬°√–¥“…¡—π¢π“¥ 8.9X14 ´¡. (‚ª °“√å¥)  ·≈–¿“æ∂à“¬μâÕß™—¥‡®π
§«√∫Õ°™◊ËÕ‡√◊ËÕß ™◊ËÕºŸâ‡¢’¬π À¡“¬‡≈¢μ“¡≈”¥—∫¢Õß¿“æ·≈–∑”‡§√◊ËÕßÀ¡“¬· ¥ß¢Õ∫∫π¢Õß¿“æ·≈–„ à´Õß·¬°μà“ßÀ“° °√≥’‡ªìπ¿“æ·∫∫¥‘®‘∑μÕ≈
(digital) §«√¡’·øÑ¡¢âÕ¡Ÿ≈·¬°μà“ßÀ“°‰¡à§«√ Õ¥·∑√°„π‡π◊ÈÕ‡√◊ËÕß ‚¥¬„™â√Ÿª·∫∫„¥°Á‰¥â ‡™àπ (gps, fpg) μâÕß “¡“√∂‡ªî¥‰¥â¥â«¬‚ª√·°√¡®—¥°“√¿“æ
(adobe photoshop) ·≈–§«√∫—π∑÷°¿“æ≈ß„π·ºàπ∫—π∑÷° (diskette) À√◊Õ ´’¥’√Õ¡ (CD ROM) ¥â«¬§«“¡≈–‡Õ’¬¥¢Õß¿“æ‰¡àπâÕ¬°«à“ 300 ¥’æ’‰Õ (dpi)
°√≥’¿“æ≈“¬‡ âπ °√“ø À√◊Õ·ºπ¿Ÿ¡‘ „Àâ‡¢’¬πÀ√◊Õæ‘¡æå≈ß∫π°√–¥“…¡—π §«√„™âÀ¡÷° ’¥” ·≈–μâÕß¡’§”∫√√¬“¬·°πμ—Èß (ordinate) ·≈–·°ππÕπ (abscissa)

5.¿“æ√—ß ’ „Àâ∂à“¬√Ÿª®“°øî≈å¡‡Õ°´‡√¬åμâπ©∫—∫‡ ’¬°àÕπ ·≈â«π”‰ªÕ—¥‡ªìπ¿“æ¢“«-¥” ‰¡à§«√Õ—¥¿“æ®“°øî≈å¡‡Õ°´‡√¬å ‡æ√“–®–‰¥â¿“æ∑’Ë
º‘¥®“°§«“¡‡ªìπ®√‘ß ·≈–‰¡à§«√π”¿“æ√—ß ’‰ª°√“¥¿“æ (scan) ‡æ◊ËÕ·ª≈ß‡ªìπ¿“æª√–°Õ∫√Ÿª·∫∫¥‘®‘μÕ≈

6.μ“√“ß (Table)
1. μâÕß∑”μ“√“ß·¬°μà“ßÀ“°®“°‡π◊ÈÕ‡√◊ËÕß ‚¥¬æ‘¡æåÀπâ“≈– 1 μ“√“ß ‡«âπ∑’Ë«à“ß„π‡π◊ÈÕ‡√◊ËÕßæ√âÕ¡∑—Èß‡¢’¬π·®âß‰«â„π°√Õ∫ §”Õ∏‘∫“¬¿“æ„™â

¿“…“Õ—ß°ƒ…
2. μâÕß¡’™◊ËÕ (Title) ∑’Ë —Èπ ◊ËÕ‡π◊ÈÕÀ“¢Õßμ“√“ß ¡’‡≈¢°”°—∫μ“¡≈”¥—∫∑’ËÕâ“ß∂÷ß„π∫∑§«“¡ „Àâæ‘¡æå‡Àπ◊Õμ“√“ß §”∫√√¬“¬μ“√“ß„Àâæ‘¡æå

μàÕ®“°™◊ËÕμ“√“ß·≈–§«√¡’‡©æ“–∑’Ë ”§—≠·≈–®”‡ªìπ

„ à¿“æ∑’Ë 1
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3. ‡™‘ßÕ√√∂ (Footnote) „μâμ“√“ß ∫√√¬“¬§”¬àÕ  —≠≈—°…≥å À√◊Õ‡§√◊ËÕßÀ¡“¬∑’Ëª√“°Ø„πμ“√“ß μ≈Õ¥®π§à“∑¥ Õ∫∑“ß ∂‘μ‘ (∂â“¡’) Õ¬à“ß
§√∫∂â«π ‡™‘ßÕ√√∂‰¡à§«√„™â‡≈¢°”°—∫‡æ√“–Õ“® —∫ π°—∫‡≈¢°”°—∫¢Õß‡Õ° “√Õâ“ßÕ‘ß „Àâ„™â‡ªìπ —≠≈—°…≥å μ—«Õ¬à“ß ‡™àπ *, +, #, ** ‡ªìπμâπ

4. ‰¡àμâÕß¡’‡ âπ¥‘Ëß·≈–‡ âπ¢«“ß„πμ“√“ß ‰¡àμâÕß¡’°√Õ∫μ“√“ß
°“√„™â¿“æª√–°Õ∫∑’Ë¡“®“°·À≈àßÕ◊Ëπ μâÕß¡’Àπ—ß ◊Õ§”¬‘π¬Õ¡®“°‡®â“¢Õß¿“æÀ√◊ÕºŸâ∂◊Õ≈‘¢ ‘∑∏‘Ï¿“æ ·≈–‡¢’¬π°”°—∫‰«â

√Ÿª·∫∫¢Õß°“√‡μ√’¬¡∫∑«‘∑¬“°“√
 à«π∑’ËÀπ÷Ëß ∫∑§«“¡«‘∑¬“°“√§«√ª√–°Õ∫¥â«¬À—«¢âÕμà“ß Ê ¥—ßμàÕ‰ªπ’È
1.™◊ËÕ‡√◊ËÕß (Title) §«“¡¬“« ‰¡à‡°‘π 100 μ—«Õ—°…√ §«√¡’≈—°…≥–‡ªìπ¢âÕ§«“¡°√–™—∫  ◊ËÕ§«“¡À¡“¬¢Õß‡√◊ËÕßÕ¬à“ß™—¥‡®π
2.™◊ËÕºŸâπ‘æπ∏å (Author) ™◊ËÕ·≈–π“¡ °ÿ≈‡∑à“π—Èπ ∂â“¡’ºŸâ‡¢’¬πÀ≈“¬§π„Àâ‡√’¬ß≈”¥—∫§«“¡ ”§—≠μàÕ‡√◊ËÕß√“¬≈–‡Õ’¬¥‡°’Ë¬«°—∫ºŸâ‡¢’¬π ‡™àπ

«ÿ≤‘°“√»÷°…“ μ”·Àπàß∑“ß«‘™“°“√  ∂“∫—π∑’Ë∑”ß“π À√◊Õ∑’ËÕ¬Ÿà∑’Ëμ‘¥μàÕ‰¥â –¥«°
3.ºŸâπ‘æπ∏å´÷Ëß√—∫º‘¥™Õ∫μ‘¥μàÕ‡°’Ë¬«°—∫∫∑§«“¡ (Correspondence author) ¡’™◊ËÕºŸâπ‘æπ∏å‡æ’¬ß§π‡¥’¬« π“¡ °ÿ≈ μ”·Àπàß∑“ß

«‘™“°“√  ∂“π∑’Ë∑”ß“π À¡“¬‡≈¢‚∑√»—æ∑å∑’Ë∑”ß“π À¡“¬‡≈¢‚∑√»—æ∑å¡◊Õ∂◊Õ ‚∑√ “√ √«¡∑—ÈßÕ’‡¡≈å (E-mail) ∑’Ë “¡“√∂μ‘¥μàÕ‰¥â –¥«°·≈–√«¥‡√Á«
4.·À≈àß‡ß‘π∑ÿπ (Research grant) „Àâ∫Õ°√“¬≈–‡Õ’¬¥ ·À≈àß∑ÿπ π—∫ πÿπ°“√»÷°…“ ‡√’¬ßμ“¡≈”¥—∫¥—ßπ’È ™◊ËÕ∑ÿπ ™◊ËÕ ∂“∫—π∑’Ë„Àâ∑ÿπ

ªï∑’Ë‰¥â√—∫∑ÿπ À¡“¬‡≈¢¢Õß∑ÿπ«‘®—¬ (∂â“¡’)
 à«π∑’Ë Õß ¡’√“¬≈–‡Õ’¬¥¥—ßπ’È
1. ∫∑§—¥¬àÕ (Abstract) ¡’§«“¡¬“«‰¡à‡°‘π 250 §” ª√–°Õ∫¥â«¬À—«¢âÕ¥—ßπ’È

- «—μ∂ÿª√– ß§å (Objective) ®ÿ¥¡ÿàßÀ¡“¬¢Õß°“√»÷°…“√«¡∑—ÈßÕâ“ß∂÷ß ¡¡μ‘∞“π¢Õß°“√»÷°…“
- «— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“ (Materials and methods) «— ¥ÿÕÿª°√≥åÀ√◊ÕºŸâªÉ«¬∑’Ëπ”¡“»÷°…“ ®”π«π ™π‘¥ ª√–‡¿∑ «‘∏’°“√»÷°…“

À√◊Õ«‘∏’°“√∑¥≈Õß ·≈– ∂‘μ‘∑’Ëπ”¡“„™â
- º≈°“√»÷°…“ (Results) º≈∑’Ë‰¥â®“°°“√»÷°…“∑¥≈Õß ·≈–°“√«‘‡§√“–Àå∑“ß ∂‘μ‘
- ∫∑ √ÿª (Conclusion) º≈°“√»÷°…“∑’Ë ”§—≠∑’Ë‰¥â®“°°“√∑¥≈Õß
- √À— §” (Key words) 3-6 §” „Àâ‡√’¬ß§” ”§—≠μ“¡Õ—°…√·≈–∂â“‡ªìπ¿“…“Õ—ß°ƒ…§—Ëπ¥â«¬‡§√◊ËÕßÀ¡“¬®ÿ≈¿“§ (,)
- °“√‡μ√’¬¡∫∑§«“¡ª√‘∑—»πå „π°“√‡¢’¬π∫∑§—¥¬àÕ§«√¡’À—«¢âÕ¥—ßπ’È

- «—μ∂ÿª√– ß§å (Objective) ®ÿ¥¡ÿàßÀ¡“¬¢Õß°“√»÷°…“√«¡∑—ÈßÕâ“ß∂÷ß ¡¡μ‘∞“π¢Õß°“√»÷°…“
- √À— §” (Key words) 3-6 §”„Àâ‡√’¬ß§” ”§—≠μ“¡Õ—°…√·≈–§—Ëπ¥â«¬‡§√◊ËÕßÀ¡“¬®ÿ≈¿“§ (,)

 à«π∑’Ë “¡ ‡π◊ÈÕ‡√◊ËÕßæ‘¡æå‡ªìπ¿“…“‰∑¬À√◊ÕÕ—ß°ƒ…°Á‰¥â
À—«¢âÕ¢Õß‡π◊ÈÕ‡√◊ËÕß
æ‘¡æå„Àâ™‘¥À—«·∂«´â“¬¡◊Õ ÿ¥ ·μà≈–À—«¢âÕ„Àâ¢÷Èπ°√–¥“…·ºàπ„À¡à ´÷Ëß∫∑«‘∑¬“°“√ ·≈–∫∑§«“¡ª√‘∑—»πå®–„™âÀ—«¢âÕ‡À¡◊Õπ°—π∑ÿ°ª√–°“√ ‚¥¬

‡√’¬ß≈”¥—∫À—«¢âÕ¢Õß‡π◊ÈÕ‡√◊ËÕß¥—ßπ’È
1.∫∑π” (Introduction) ‡ªìπ à«π°≈à“«π”‚¥¬Õ“»—¬°“√μ√«®‡Õ° “√ ¢âÕ¡Ÿ≈®“°√“¬ß“π«‘®—¬ §«“¡√Ÿâ ·≈–À≈—°∞“πμà“ß Ê ®“°Àπ—ß ◊ÕÀ√◊Õ

«‘∑¬“ “√∑’Ë‡°’Ë¬«¢âÕß°—∫‡√◊ËÕß∑’Ë»÷°…“ ·≈–°≈à“«∂÷ß‡Àμÿº≈À√◊Õ§«“¡ ”§—≠¢Õßªí≠À“„π°“√»÷°…“  ¡¡μ‘∞“π¢Õß°“√»÷°…“ μ≈Õ¥®π«—μ∂ÿª√– ß§å¢Õß
°“√»÷°…“„Àâ™—¥‡®π ¢Õ∫‡¢μ ·≈–«‘∏’°“√¥”‡π‘π°“√«‘®—¬ §«√¡’°“√°≈à“«Õâ“ß∂÷ß∫∑§«“¡À√◊Õ‡Õ° “√∑’Ë‡°’Ë¬«¢âÕß°—∫‡√◊ËÕß∑’Ë°”≈—ß∑”°“√«‘®—¬ ‡æ◊ËÕ· ¥ß§«“¡
 —¡æ—π∏å¢Õßß“π∑’Ë‡ πÕ„π∫∑§«“¡π’È°—∫§«“¡√Ÿâ‡¥‘¡‡∑à“∑’Ë∑√“∫°—πÕ¬Ÿà ‡ªìπ à«π¢Õß∫∑§«“¡∑’Ë∫Õ°‡Àμÿº≈ π”‰ª Ÿà°“√»÷°…“ ·μà‰¡àμâÕßμ√«®‡Õ° “√ (Litera-
ture Review) ∑’Ë‰¡à‡°’Ë¬«°—∫®ÿ¥¡ÿàßÀ¡“¬¢Õß°“√»÷°…“ §«√‡ªìπ à«π∑’ËÕ∏‘∫“¬„ÀâºŸâÕà“π√Ÿâ«à“®–μÕ∫§”∂“¡Õ–‰√ „Àâ√«¡«—μ∂ÿª√– ß§å¢Õß°“√»÷°…“‡ªìπ√âÕ¬
·°â«„π à«π∑â“¬¢Õß∫∑π” ·μà‰¡àμâÕß‡¢’¬πº≈°“√»÷°…“·≈– √ÿª

2.«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“ (Materials and methods) °≈à“«∂÷ß√“¬≈–‡Õ’¬¥¢Õß«— ¥ÿÕÿª°√≥å ™◊ËÕ‡§¡’¿—≥±å ·À≈àß∑’Ë¡“ ≈—°…≥–
‡©æ“–À√◊Õ√“¬≈–‡Õ’¬¥¢ÕßÕÿª°√≥å‡§√◊ËÕß¡◊Õ‡§√◊ËÕß„™âμà“ß Ê ¢—ÈπμÕπ¢Õß°“√∑¥≈Õß ¡“μ√°“√∑’Ë„™â»÷°…“ «‘∏’°“√‡°Á∫¢âÕ¡Ÿ≈ «‘∏’°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ·≈–
 ∂‘μ‘∑’Ëπ”¡“„™â«‘‡§√“–Àå¢âÕ¡Ÿ≈

3.º≈°“√»÷°…“ (Results) · ¥ßº≈∑’Ë‰¥â®“°°“√»÷°…“∑¥≈Õß·≈–«‘‡§√“–Àåº≈ §«√®”·π°ÕÕ°‡ªìπÀ¡«¥À¡Ÿà·≈– —¡æ—π∏å°—∫«—μ∂ÿª√– ß§å
¢Õß°“√»÷°…“ §«√„™â¿“æª√–°Õ∫ μ“√“ß °√“ø À√◊Õ·ºπ¿Ÿ¡‘·ª≈§«“¡À¡“¬¢Õßº≈∑’Ë§âπæ∫À√◊Õ«‘‡§√“–Àå Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß √ÿª‡ª√’¬∫‡∑’¬∫°—∫
 ¡¡ÿμ‘∞“π∑’Ë«“ß‰«â μ“¡«‘∏’∑“ß ∂‘μ‘∑’Ë«‘‡§√“–Àå

4.∫∑«‘®“√≥å (Discussion) «‘®“√≥å‰¥âμ—Èß·μà«—μ∂ÿª√– ß§å  ¡¡ÿμ‘∞“π¢Õß°“√«‘®—¬ º≈∑’Ë‰¥â®“°°“√»÷°…“‡À¡◊ÕπÀ√◊Õ·μ°μà“ß‰ª®“°º≈ß“π∑’Ë
¡’ºŸâ√“¬ß“π‰«â°àÕπÀ√◊Õ‰¡à Õ¬à“ß‰√ ‡æ√“–‡Àμÿ„¥®÷ß‡ªìπ‡™àππ—Èπ ‡æ◊ËÕ„Àâ¡’§«“¡‡¢â“„®À√◊Õ‡°‘¥§«“¡√Ÿâ„À¡à∑’Ë‡°’Ë¬«¢âÕß°—∫ß“π«‘®—¬π—Èπ √«¡∑—Èß¢âÕ¥’ ¢âÕ‡ ’¬¢Õß
«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√ ‡ πÕ·π–§«“¡§‘¥‡ÀÁπ„À¡à Ê ªí≠À“μà“ß Ê ∑’Ë‰¥â®“°°“√»÷°…“∑¥≈Õß§√—Èßπ’È

5.∫∑ √ÿª (Conclusion) º≈‚¥¬¬àÕ¢Õß°“√»÷°…“ º≈∑’Ë‰¥âμ√ß°—∫«—μ∂ÿª√– ß§å°“√«‘®—¬À√◊Õ‰¡à
6.°‘μμ‘°√√¡ª√–°“» (Acknowledgements) °≈à“«¢Õ∫§ÿ≥μàÕÕß§å°√ Àπà«¬ß“π À√◊Õ∫ÿ§§≈∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ√à«¡¡◊Õ„π°“√«‘®—¬
7. ‡Õ° “√Õâ“ßÕ‘ß (References) „ àμ—«‡≈¢Õ“√∫‘°À≈—ß¢âÕ§«“¡À√◊ÕÀ≈—ß™◊ËÕ∫ÿ§§≈‡®â“¢Õß¢âÕ§«“¡∑’ËÕâ“ß∂÷ß „ÀâÕâ“ßÕ‘ß¥â«¬μ—«‡≈¢∑’Ë‡ªìπμ—«¬°

(superscript) À≈—ß¢âÕ§«“¡ ´÷Ëß‡√’¬ßÀ¡“¬‡≈¢ 1, 3, 6 À√◊ÕÀ¡“¬‡≈¢ 1-3 ™‘¥´â“¬‡ ¡Õ·≈–‰¡àμâÕß„ à«ß‡≈Á∫ ‡√’¬ßμ“¡≈”¥—∫°àÕπÀ≈—ß∑’Ë°≈à“«∂÷ß„π∫∑§«“¡
∂â“μâÕß°“√Õâ“ßÕ‘ß´È”„Àâ„™âÀ¡“¬‡≈¢‡¥‘¡

°“√‡¢’¬π‡Õ° “√Õâ“ßÕ‘ß „™â°“√Õâ“ßÕ‘ßμ“¡√–∫∫·«π§Ÿ‡«Õ√å (Vancouver system) ™◊ËÕ«“√ “√„Àâ„™â™◊ËÕ¬àÕμ“¡√Ÿª·∫∫°“√‡¢’¬πÕâ“ßÕ‘ß„π Pubmed
(http://www.ncbi.nlm.nih.gov/entrez/query.fcgi) „π°√≥’∑’Ë™◊ËÕ¬àÕ«“√ “√‰¡àª√“°Ø„π PubMed „Àâ„™â™◊ËÕ¬àÕ«“√ “√μ“¡ Index Medicus ‚¥¬¡’μ—«Õ¬à“ß¥—ßπ’È

7.1°“√Õâ“ßÕ‘ß«“√ “√
∂â“ºŸâπ‘æπ∏å‰¡à‡°‘π 6 §π „Àâ„ à™◊ËÕ∑ÿ°§π∂â“¡“°°«à“ 6 §π„Àâ„ à 6 §π·√°μ“¡¥â«¬ çet al.é ∂â“‡ªìπ¿“…“Õ—ß°ƒ… À√◊Õ ç·≈–§≥–é ∂â“‡ªìπ

¿“…“‰∑¬
7.1.1«“√ “√¿“…“Õ—ß°ƒ… ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑§«“¡. ™◊ËÕ«“√ “√ ªï∑’Ëæ‘¡æå; ªï∑’Ë: Àπâ“∑’ËÕâ“ßÕ‘ß. μ—«Õ¬à“ß (¢÷Èπμâπ¥â«¬π“¡ °ÿ≈ μ“¡¥â«¬

Õ—°…√μ—«·√°¢Õß™◊ËÕμâπ·≈–™◊ËÕ°≈“ß  à«πªï∑’Ëæ‘¡æå‡ªìπªï§√‘ μå»—°√“™)
μ—«Õ¬à“ß Harnirattisai C, Inokoshi S, Shimada Y, Hosada H. Interfacial morphology of an adhesive composite resin and etched

caries-affected dentin. Oper Dent 1992; 17: 222-8.
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7.1.2«“√ “√¿“…“‰∑¬ ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑§«“¡. ™◊ËÕ«“√ “√ ªï∑’Ëæ‘¡æå; ªï∑’Ë: Àπâ“∑’ËÕâ“ßÕ‘ß. μ—«Õ¬à“ß (™◊ËÕºŸâπ‘æπ∏å„Àâ„™â™◊ËÕ‡μÁ¡∑—Èß™◊ËÕμ—«
·≈–π“¡ °ÿ≈ ·≈–ªï∑’Ëæ‘¡æå‡ªìπªïæÿ∑∏»—°√“™)

μ—«Õ¬à“ß ∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√,  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ≥—∞æß»å  ‘√‘π∑«—≤πå, «’√–»—°¥‘Ï ‰æ√—™‡«∑¬å, ª√–¿“°√ ®”πßª√– “∑æ√. ª√– ‘∑∏‘¿“æ
¢Õß¬“™“Õ“√åμ‘‡§π·≈–¬“™“≈‘‚¥‡§π„π°“√ºà“μ—¥øíπ°√“¡§ÿ¥≈à“ß´’Ë∑’Ë “¡. « ∑—πμ ¡À‘¥≈ 2548; 25: 59-66.

7.1.3ºŸâπ‘æπ∏å∑’Ë‡ªìπÕß§å°√ ™◊ËÕÕß§å°√. ™◊ËÕ∫∑§«“¡. ™◊ËÕ«“√ “√ ªï∑’Ëæ‘¡æå; ªï∑’Ë: Àπâ“∑’ËÕâ“ßÕ‘ß.
μ—«Õ¬à“ß §≥–ºŸâ‡™’Ë¬«™“≠®“° ¡“§¡Õÿ√‡«™·Ààßª√–‡∑»‰∑¬. ‡°≥±å°“√«‘π‘®©—¬·≈–·π«∑“ß°“√ª√–‡¡‘π°“√ Ÿ≠‡ ’¬ ¡√√∂¿“æ¢Õß

‚√§√–∫∫°“√À“¬„®‡π◊ËÕß®“°°“√ª√–°Õ∫Õ“™’æ. ·æ∑¬ ¿“ “√ 2538; 24: 190-204.
Council on Dental Materials and Devices. New American Dental Association Specification No. 27 for direct filling resins. J Am Dent Assoc

1977; 94: 1191-4.
7.2°“√Õâ“ßÕ‘ßÀπ—ß ◊Õ

7.2.1ºŸâπ‘æπ∏å∑’Ë‡ªìπºŸâ‡¢’¬π ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕÀπ—ß ◊Õ §√—Èß∑’Ëæ‘¡æå. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ë
μ—«Õ¬à“ß ¡π—  ‚√®πå«π“°“√,  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈. øíπ§ÿ¥ æ‘¡æå§√—Èß∑’Ë 1. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå ÿ∑∏‘- “√°“√æ‘¡æå; 2530: 14-15.
Ringsven MK, Bond D. Gerotology and leadership skills for nurses. 2nd ed. Albany (NY): Delmar Publishers; 1996: 215-30.
7.2.2ºŸâπ‘æπ∏å∑’Ë‡ªìπÕß§å°√ ™◊ËÕÕß§å°√. ™◊ËÕÀπ—ß ◊Õ. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ëæ‘¡æå.
μ—«Õ¬à“ß Õß§å°√ºŸâ∫√‘À“√§≥–∑—πμ·æ∑¬»“ μ√å·Ààßª√–‡∑»‰∑¬. øíπ¥’¡’„™âμ≈Õ¥™’«‘μ. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå∫√‘…—∑™—μ‡μÕ√å

·Õπ¥åÕ‘ß§å; 2538.
Virginia Law Foundation. The medical and legal implication of AIDS. Chalottevill: The Foundation; 1987.
7.2.3ºŸâπ‘æπ∏å∑’Ë‡ªìπºŸâ‡¢’¬π·≈–∫√√≥“∏‘°“√„πμ”√“ ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑∑’ËÕâ“ßÕ‘ß. „π: ™◊ËÕ∫√√≥“∏‘°“√, (∂â“‡ªìπ¿“…“Õ—ß°ƒ…„™â in)

∫√√≥“∏‘°“√. ™◊ËÕÀπ—ß ◊Õ. §√—Èß∑’Ëæ‘¡æå. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ëæ‘¡æå.Àπâ“∑’ËÕâ“ßÕ‘ß.
μ—«Õ¬à“ß  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈. ¿“«–·∑√°´âÕπ‡©æ“–∑’Ë®“°°“√©’¥¬“™“‡©æ“–∑’Ë. „π:  ÿ∑—» √—°ª√– ‘∑∏‘Ï-°Ÿ≈, ∫√√≥“∏‘°“√. μ”√“¬“™“

‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå‡∑Á°´å·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥; 2548: 333-50.
Yamada KM. Fibronectin and other cell interactive glycoproteins. In: Hay ED, editor. Cell biology of extracellular matrix. 2nd ed. New York:

Plenum Press; 1991: 111-46.
7.2.4ºŸâπ‘æπ∏åÀ≈“¬§π‚¥¬·¬°‡¢’¬π‡©æ“–∫∑·≈–¡’∫√√≥“∏‘°“√¢ÕßÀπ—ß ◊Õ ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑∑’ËÕâ“ßÕ‘ß. „π: ™◊ËÕ∫√√≥“∏‘°“√,

(∂â“‡ªìπ¿“…“Õ—ß°ƒ…„™â In) ∫√√≥“∏‘°“√. ™◊ËÕÀπ—ß ◊Õ. §√—Èß∑’Ëæ‘¡æå. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ëæ‘¡æå. Àπâ“∑’ËÕâ“ß∂÷ß.
μ—«Õ¬à“ß  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√. °“¬«‘¿“§„π°“√©’¥¬“™“‡©æ“–∑’Ë. „π:  ÿ∑—» √—°-ª√– ‘∑∏‘Ï°Ÿ≈, ∫√√≥“∏‘°“√.

μ”√“¬“™“‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå‡∑Á°´å-·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥; 2548: 99-146.
Philipps SJ, Whisnant JP. Hypertension and stroke. In:Largh JH, Brenner BM, editors. Hypertension:patophysiology, diagnosis, and

management. 2nd ed. New York:Raven Press; 1995: 465-78.
°“√æ‘®“√≥“°≈—Ëπ°√Õß

∫∑§«“¡®–‰¥â√—∫°“√æ‘®“√≥“°≈—Ëπ°√Õß‚¥¬ºŸâ∑√ß§ÿ≥«ÿ≤‘„π “¢“«‘™“π—Èπ Ê  Õ¬à“ßπâÕ¬ 2 ∑à“π ‚¥¬„™â‡«≈“ª√–¡“≥ 4 ∂÷ß 8  —ª¥“Àå ®“°π—Èπ
®–·®âßº≈°“√æ‘®“√≥“„ÀâºŸâ‡¢’¬π∑√“∫

μâπ©∫—∫∑’Ë‰¥â√—∫°“√æ‘®“√≥“‡æ◊ËÕ®–μ’æ‘¡æå„π«‘∑¬“ “√ ∫√√≥“∏‘°“√®–®—¥ àß∫∑§«“¡„ÀâºŸâ√—∫º‘¥™Õ∫·°â‰¢ß“π„π°√≥’∑’ËºŸâ∑√ß§ÿ≥«ÿ≤‘‡ πÕ
·π–„Àâ·°â‰¢„Àâ·°â‰¢À√◊Õ™’È·®ß‡æ‘Ë¡‡μ‘¡®π‡ªìπ∑’Ë‡√’¬∫√âÕ¬°àÕπ®÷ß®–μ’æ‘¡æå  ·≈–μâÕß àß‡Õ° “√∑—ÈßÀ¡¥°≈—∫§◊π¡“μ“¡‡«≈“∑’Ë°”Àπ¥¡‘©–π—Èπ®–∂◊Õ«à“∑à“π
‰¡àμâÕß°“√≈ßμ’æ‘¡æå

°√≥’∑’Ë∫∑§«“¡‰¥â√—∫°“√æ‘®“√≥“„Àâμ’æ‘¡æå ∫√√≥“∏‘°“√®–·®âß„ÀâºŸâπ‘æπ∏å àß∫∑§«“¡μâπ©∫—∫∑’Ë·°â‰¢§√—Èß ÿ¥∑â“¬ æ√âÕ¡·ºàπ´’¥’√Õ¡
(CD ROM) ∑’Ë∫√√®ÿ‡π◊ÈÕÀ“·≈–¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà„π∫∑§«“¡∑—ÈßÀ¡¥∑’Ë‰¥â·°â‰¢·≈â«  ∑—Èßπ’ÈºŸâπ‘æπ∏åμâÕß¡’ ”‡π“‡°Á∫‰«â¥â«¬‡æ◊ËÕ°“√Õâ“ßÕ‘ß·≈–¬◊π¬—π„π¿“¬À≈—ß

°√≥’∑’ËÕ¬Ÿà„π¢—ÈπμÕπ°“√®—¥æ‘¡æå ∑“ß∫√√≥“∏‘°“√®– àßμâπ©∫—∫ (artwork) „ÀâºŸâ√—∫º‘¥™Õ∫μ√«®æ‘ Ÿ®πåÕ—°…√·≈–§«“¡∂Ÿ°μâÕß∑“ß«‘™“°“√
(À“°ºŸâ√—∫º‘¥™Õ∫‰¡à àß§◊πμ“¡‡«≈“∑’Ë°”Àπ¥ ®–∂◊Õ«à“∑à“π‰¡àμâÕß°“√≈ßμ’æ‘¡æå)

 ”À√—∫∫∑§«“¡∑’Ë‰¡à‰¥â√—∫°“√μ’æ‘¡æå®–¡’°“√·®âßº≈æ√âÕ¡§◊πμâπ©∫—∫∫∑§«“¡π—Èπ·°àºŸâπ‘æπ∏å ∑“ß°Õß∫√√≥“∏‘°“√¢Õ ß«π ‘∑∏‘Ï∑’Ë®–
‰¡àæ‘®“√≥“∫∑§«“¡´÷Ëß¡’°“√‡μ√’¬¡∫∑§«“¡‰¡à∂Ÿ°μâÕß ·≈–‰¡à·°â‰¢μ“¡ºŸâ∑√ß§ÿ≥«ÿ≤‘
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Mahidol Dental Journal

Information for Authors

Objectives of the Journal

1. To disseminate knowledge gained from academic research in dentistry and other related medical sciences;
2. To promote valued research for academic advancement;
3. To create an academic network and to build relationships among dentists and others in related fields in order to keep up with constantly

developing knowledge;
4. To enhance the reputation of the Faculty of Dentistry and Mahidol University Dentistry Alumni Association.

Mahidol Dental Journal is financially supported by the Faculty of Dentistry, Mahidol University.

Submission of Manuscripts

Manuscripts for publication should be addressed to

The Editor, Mahidol Dental Journal
Academic Promotion and Development Unit, Bld. 4,  Fl. 9
Faculty of Dentistry, Mahidol University
6 Yothi Road, Ratchathewi District
Bangkok 10400

Tel. 0-2660-7769  Fax. 0-2660-7767
Email:  dtrstp@diamond.mahidol.ac.th

Manuscript Types

Mahidol Dental Journal publishes several types of articles.  These include the following:

1. Original articles are articles including new research reports, survey reports in epidemiology, relevant case reports, and reports concerning
new dental materials and technical procedures.  These articles should be useful to the profession of dentists and must be previously unpublished.

2. Review Articles are articles that derive knowledge from new textbooks and journals or from the author’s own work and experience.  They
should be composed in an analytical, critical, and comparative style for the advancement of knowledge.

3. Miscellany encompasses the following:
3.1 Special reports are short academic reports pertinent to dentists.  These may be analyses; discussions; summaries of other useful academic

papers; articles reviewing aspects of the body of knowledge; summarized translations from international journals; commentaries; reviews; papers introducing
medical appliances or interesting books and textbooks; or reports of both national and international conferences.

3.2 Current concepts are concepts or knowledge in any certain areas that are useful.  They can be translated or composed from other journals
recognized for their high standard.

3.3 Ask the expert are responses to readers’ academic or clinical problems by experts in a particular field.  Interesting questions and answers
from conferences may also be published for the benefit of those who have not attended the conferences.

3.4 Letters to the editor are questions or academic comments valuable to readers and the profession.
3.5 Research summaries or book reviews that are noteworthy.

Preparation of Manuscripts
(effective from Volume 27 Number 1 2007)

1. Manuscripts must not be folded.  One original and four copies of the manuscript as well as three copies of illustrations and tables must be
submitted along with a submission form for consideration for publication via a registered mail to protect against loss.  Each copy of the manuscript should
be clipped, not stapled.  The manuscript should be 10-20 pages including illustrations and tables of no more than 10 pages.  The manuscript must be
double-spaced on one-sided portrait A4 paper with an equal margin of 2.5 centimeters at all sides and paginated with the number on the top right corner.
The manuscript file must be operated on Microsoft Word with the Cordia New 16 font.

2. The Thai spelling must conform to the Dictionary of the Royal Academy (1999 edition).  English technical terms must be translated into Thai
with the original words provided in parentheses only the first time they appear.  Words that have been coined by the Royal Academy must be used.  Words
that have not been coined must be transliterated in accordance with the criteria for transliteration set by the Royal Academy with the original words
parenthesized for their first time use.  (See www.royin.go.th for more information.)  Only Arabic notation can be used in the manuscript.

3. Units of length, weight, volume, etc. should be given in metric measures.  A measurement of temperatures must be in Celsius.  Pressure must
be in mercury millimeter.  A hematologic measurement and a measurement of clinical chemistry should also be in metric unit.  Other measurements
should follow the universal standard.  Only standard abbreviations and symbols must be employed.  No abbreviations should appear in the title or
abstract.  When an abbreviation is used, its full form should be provided after its first use in the text, with an exception of units of measurement.  For
manuscripts written in English, a tooth may be identified either by its name such as upper left canine or with FDI two-digit notations followed by its name
in parenthesis the first time it is mentioned, for instance, Tooth #31 (lower left central incisor).

Manuscript Format and Structure

Part One must contain the following headings written in Thai and sequentially ordered.

1. Title: The title should be written in as much Thai as possible, be concise, and convey the main objective of the study.  It must contain no
abbreviations and should not exceed 100 letters in length.

2. Name of the author: Only first name and last name should be given.  If there are many authors, their names should be organized according
to their contributions to the research with the most important one listed first.

3. Degree of education: A maximum of two highest degrees should be provided after the author’s name in their official abbreviated forms.  If
the author has graduated from a university outside Thailand, the degree must be given in the language of the country from which he or she has obtained
the degree.
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4. Address: All authors should provide the detailed address of their organization.  If they are not affiliated with any institution, their clinic
address must be given.

5. Corresponding author: One author must be designated as the corresponding author.  The last name, position, professional affiliation, office
phone, cell phone, fax, and e-mail address must be provided for the corresponding author for fast and convenient contact.

6. Research grant: If the study is financially supported, specify grant citing in a sequence name of the grant, organization awarding the grant,
year the grant is awarded, and grant number (if any).

7. Received: Write the date appearing in the editor’s acknowledgement upon the receipt of the manuscript.
8. Accepted: Write the date appearing in the editor’s letter confirming the manuscript will be published.
9. Abstract: The abstract is a summary of the whole paper.  However, no conclusion should be drawn from the discussion.  Neither must there

be any references, illustrations and tables.  A tooth must be identified by its name rather than symbols.  No English terminologies can be used.  Instead
they may be either translated or transliterated into Thai.  No originals are needed.

The following are to be included in the abstract:
Objectives along with the hypotheses of the study must be given.
Materials and Methods provide information on materials or patients employed in the study, number, type, method of the study or experiment,

and statistics utilized in the study.
Results present findings of the study including experimental study and statistical study (in case there is an analysis).
Conclusion.
10. Key words: 3-6 key words from the abstract are to be provided in alphabetical order and separated from one another with commas (,).

Part Two presents the information from Part One written in English.

1. Title: The first letter of each word in the English title must be capitalized while the rest, except for proper names, are written in lower case
letters.

2. Name of the author: Use the author’s first name followed by last name only.
3. Degree of education: Use universal abbreviated forms of degrees.
4. Address: Provide an address of every author.  Add the country “Thailand” after area code.
5. Corresponding author: Give name and address of the corresponding author for later contact regarding the manuscript.
6. Research grant: Cite source of funding.
7. Received: Write the date appearing in the editor’s acknowledgement upon the receipt of the manuscript.
8. Accepted: Write the date appearing in the editor’s letter confirming the manuscript will be published.
9. Abstract: The abstract should not exceed 250 words and include objectives, materials and methods, results and conclusion.
10. Key words: There should be 3-6 key words whose meanings match the Thai key words and arranged in alphabetical order.

Part Three can be written in Thai or in English.

Headings of Part Three must not be indented.  Use a new page for each heading.  The headings are ordered sequentially as follows:

1. Introduction
This first section introduces the whole paper by reviewing literature presenting knowledge and evidence from research as well as books or

journals related to the study.  In addition, the introduction provides rationale or significance, hypotheses, objectives, scope and methods of the study with
references to other articles to relate the present study to the known prior knowledge. In other words, it should address reasons leading to the study and
inform readers what questions the study is trying to answer.  Thus, the introduction should review only pertinent literature and leave out those outside the
scope and objectives of the study.  Neither should it report results and conclusion of the study.

2. Materials and Methods
Under this second heading, two subheadings are to be included.

2.1 Materials
The material section imparts on details of the materials employed in the study citing chemical names, sources, characteristics or specifications

of materials, and experimental samples of animals and patients.  Experimentation involving human and animal subjects requires the presentation of
relevant details, for instance, whether the samples are patients or normal persons, animal and plant types, number of samples as well as other specific
characteristics such as gender, age, weight, and so on.

Research involving experimental procedure on humans and animals must be conducted in full accordance with ethical principles.  In this case,
the author must be able to identify that the research has been conducted as such and supply evidence that it has been approved by the organization’s
ethical board.

2.2 Methods
The method section explains experimental methodology, observations or techniques for securing data, experimental procedures, measures of

study, data collection, data analyses, and statistics utilized in the analysis of data.  The explanation should be adequately detailed so as to allow for
repeated experimentation.

3. Results
This part presents findings obtained from experiments and analyses categorized into sections based on objectives of the study.  Straightforward

findings without too many numbers can be descriptively presented.  Complicated findings with numerous numbers and variables should be presented
using illustrations, tables, graphs, or charts with the interpretation of the findings in comparison with the suggested hypotheses.  (Be careful not to
reiterate the results given in the illustrations or tables in the text.)

4. Discussion
Discussion can be drawn from objectives, hypotheses, and findings of the study. It can be discussed whether the present study reveals findings

similar to or different from those previously presented, how they are alike or differ, and reasons for such similarities and differences in order for readers
to understand and obtain novel knowledge created by the study.  The author may discuss advantages and disadvantages of materials and methods
employed in the study.  New ideas or problems from the study can also be put forward.  The author should discuss unexpected findings candidly and
offers recommendations on how those findings can be of any use.

5. Conclusion
The conclusion part encompasses the following: a summary of the findings of the study, a statement to show whether the findings correspond

with the hypotheses, a conclusion drawn from the discussion, and suggestions for further use of the results as well as further study.
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6. Acknowledgements
This one-paragraph section is where the author acknowledges organizations and persons who have made substantive contributions to the study.

(It should be remarked, however, that citing in the acknowledgements too many organizations and persons can undermine the article as readers may
assume that most of the study has been carried out with assistance from others.)

7. References
References include the list of documents the author has cited in the text.  References are indicated by superscript Arabic numbers right after the

cited names or statements and should be numbered consecutively (for example, 1,3,6 or 1-3.  They should be neither indented nor parenthesized.  The same
numbers must be used for repeated references. Using abstracts as references and unpublished data must be avoided.

All references in the list should be numbered consecutively as they appear in the text, following the Vancouver system.  Abbreviated names of
journals must follow the reference style in the PubMed (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi). If a journal name does not appear in the PubMed,
then the Index Medicus should be applied.

7.1 Journal references

Names of all authors must be included if there are no more than six authors.  If there are more than six authors, only the first six names are

included followed by ‘et al.’ in English and ‘·≈–§≥–’ in Thai.

7.1.1 English Journals
References of English journals should contain the following: name of author. title of article. title of journal followed by year of

publication;volume:page numbers.  (As for the author’s name, last name precedes first initials of first and middle names.  Christian calendar is used for
publication year.)  Below is an example:

Harnirattisai C, Inokoshi S, Shimada Y, Hosada H. Interfacial morphology of an adhesive composite resin and etched caries-affected dentin.
Oper Dent 1992;17:222-8.

7.1.2 Thai Journals
References of Thai journals must have the following: name of author. title of article. title of journal followed by year of publication;volume:Page

numbers.  (Both first and last names are written in full forms.   Buddhist calendar is used for publication year.)  An example is given below:

∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√,  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ≥—∞æß»å  ‘√‘π∑«—≤πå, «’√–»—°¥‘Ï ‰æ√—™‡«∑¬å, ª√–¿“°√ ®”πßª√– “∑æ√. ª√– ‘∑∏‘¿“æ¢Õß¬“™“Õ“√åμ‘‡§π·≈–¬“

™“≈‘‚¥‡§π„π°“√ºà“μ—¥øíπ°√“¡§ÿ¥≈à“ß´’Ë∑’Ë “¡. « ∑—πμ ¡À‘¥≈ 2548;25:59-66.

7.1.3 Organizational authors
Journal references with organizational authors should have the following: name of organization. title of article. title of journal followed by year

of publication;volume:page numbers., e.g.,

§≥–ºŸâ‡™’Ë¬«™“≠®“° ¡“§¡Õÿ√‡«™·Ààßª√–‡∑»‰∑¬. ‡°≥±å°“√«‘π‘®©—¬·≈–·π«∑“ß°“√ª√–‡¡‘π°“√ Ÿ≠‡ ’¬ ¡√√∂¿“æ¢Õß‚√§√–∫∫°“√À“¬„®‡π◊ËÕß®“°°“√

ª√–°Õ∫Õ“™’æ. ·æ∑¬ ¿“ “√ 2538;24:190-204.
Council on Dental Materials and Devices. New American Dental Association Specification No. 27 for direct filling resins. J Am Dent Assoc

1977;94:1191-4.

7.2 Book references

7.2.1 Book references with individual authors
Book references with individual authors must be written as follows: name of author. title of book followed by edition. city of publication:publisher;

year of publication:page numbers., e.g.,

¡π—  ‚√®πå«√“°“√,  ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈. øíπ§ÿ¥ æ‘¡æå§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå ÿ∑∏‘ “√°“√æ‘¡æå;2530:14-15.
Ringsven MK, Bond D. Gerotology and leadership skills for nurses 2nd ed. Albany (NY):Delmar Publishers;1996:215-30.

7.2.2 Book references with organizational authors
Book references with organizational authors should be written as follows: name of organization. title of book. city of publication:publisher; year

of publication., e.g.,

Õß§å°√ºŸâ∫√‘À“√§≥–∑—πμ·æ∑¬»“ μ√å·Ààßª√–‡∑»‰∑¬. øíπ¥’¡’„™âμ≈Õ¥™’«‘μ. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå∫√‘…—∑™—μ‡μÕ√å·Õπ¥åÕ‘ß§å;2538.
Virginia Law Foundation. The medical and legal implication of AIDS. Chalottevill:The Foundation;1987.

7.2.3 Book or textbook references with authors and editors
References of books with authors and editors must contain the following: name of author. title of cited chapter. In:name of editors, (use the word

„π in Thai) editor. title of book. edition. city of publication: publisher;year of publication.page numbers.,e.g.,

 ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈. ¿“«–·∑√°´âÕπ‡©æ“–∑’Ë®“°°“√©’¥¬“™“‡©æ“–∑’Ë. „π: ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈, ∫√√≥“∏‘°“√. μ”√“¬“™“‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå§√—Èß∑’Ë

Àπ÷Ëß. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå‡∑Á°´å·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥;2548:333-50.
Yamada KM. Fibronectin and other cell interactive glycoproteins. In: Hay ED, editor. Cell biology of extracellular matrix. 2nd ed. New York:Plenum

Press;1991:111-46.

7.2.4 Book references with editors and several authors writing separate chapters
The following are needed for references of books with editors and several authors writing separate chapters: name of author. title of cited

chapter. In:name of editors, (use the word „π in Thai) editor. title of book. edition. city of publication: publisher;year of publication.page numbers.,e.g.,

 ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈, ∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√. °“¬«‘¿“§„π°“√©’¥¬“‡©æ“–∑’Ë. „π: ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ∫√√≥“∏‘°“√. μ”√“¬“™“‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå

§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå‡∑Á°´å·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥;2548:99-146.
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Philipps SJ, Whisnant JP. Hypertension and stroke. In:Largh JH, Brenner BM, editors. Hypertension:pathophysiology, diagnosis, and management.
2nd ed. New York:Raven Press;1995:465-78.

7.3 Dissertation references
Dissertation references should be written as follows: name of author. title of dissertation (type of degree). department,faculty. city:university;year

of degree conferring.,e.g.,

™ÿμ‘¡“  «à“ß. º≈¢Õß¬“ ’øíπø≈ŸÕÕ‰√¥å∑’Ëº ¡‰´≈‘∑Õ≈μàÕª√‘¡“≥‡™◊ÈÕ¡‘«·∑π å  ‡μ√Áæ‚μ§Õ°‰´·≈–·≈§‚μ·∫´‘‰≈ (ª√–°“»π’∫—μ√∫—≥±‘μ). ∑—πμ°√√¡ ”À√—∫

‡¥Á°, ¡À“«‘∑¬“≈—¬¡À‘¥≈. °√ÿß‡∑æ¡À“π§√:¡À“«‘∑¬“≈—¬¡À‘¥≈;2547-2548.
Rassameemasmaung S. Effects of porphyromonas gingivalis on human gingival fibroblasts (Doctor of Philosophy). Oral biology, Mahidol

University. Bangkok:Mahidol University;2002.

7.4 Conference paper references

7.4.1 Conference documents
References of conference documents are written as follows: name of author. title of document. title of conference. year month date;venue;year

of publication.,e.g.,

Royce JC. Finches of Du page County. Page read at 2nd Annual conference on bird-watching. 1986 May 24-26;Midland University, Illinois:Flat
Prairie;1986.

7.4.2 Reports published in series
The following must be included for references of reports published in series: name of author. title. country of publication. publisher;year of

publication.,e.g.,

°Õß∑—πμ “∏“√≥ ÿ¢, °√¡Õπ“¡—¬, °√–∑√«ß “∏“√≥ ÿ¢. √“¬ß“πº≈°“√ ”√«® ¿“«–∑—πμ ÿ¢¿“æ·Ààß™“μ‘§√—Èß∑’Ë 5 æ.». 2543-2544. ª√–‡∑»‰∑¬.

°√ÿß‡∑æ¡À“π§√. ‚√ßæ‘¡æå∫√‘…—∑ “¡‡®√‘≠æ“≥‘™¬å (°√ÿß‡∑æ) ®”°—¥;2545.
Fluoride and human health. WHO Monograph;1970. Series no. 59.

7.4.3 Proceedings

References of proceedings should contain the following: name of author. itle. In:ame of editors, (use the word „π in Thai) editors. title of
proceedings;year month date of conference; venue. city of publication:publisher;year of publication:page numbers.,e.g.,

Hotz PR. Dental plaque control and caries. In:Lang PN, Attstrom R, Loe H, editors. Proceedings of European Workshop on Mechanical Plaque
Control;1998 May 9-12;Berne, Switzerland. Chicago:Quintessence publication; 1998:35-49.

7.5 Newspaper article references
Newspaper article references contain the following: name of author. title of article. title of newspaper followed by date month year of

publication;section:page numbers (column number).,e.g.,

‡æ≈‘ß¡√°μ. À¡Õ. Àπ—ß ◊Õæ‘¡æå‰∑¬√—∞ «—π∑’Ë 30  ‘ßÀ“§¡ 2539;23. (§Õ≈—¡πå 5)
Rensberger B, Specter B. CFCs may be destroyed by natural process. The Washington Post 1989 Aug 7;Sect. A:2(col.5).

7.6 Electronic references
Electronic references are of two groups:

7.6.1 Online references from homepages and websites
Online references must be written as follows: name of author. title of article. title of journal (media type) followed by year of publication (date

month year of retrieval); volume (number): (illustration). source.,e.g.,

Morse SS. Factors in the emergence of infections disease. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996 Jun 5);1(1):(24 screens).
Available from:URL:http://www/cdc.gov/ncidod/EID/eid.htm.

7.6.2 Other electronic references including CD-ROM, diskettes, other computer databases

An example of other electronic references is given below:

CDI,clinical dematology illustrated (monograph on CD-ROM). Reeves JRT, Maibach H. CMEA Multimedia Group, producers. 2nd ed. Version
2.0 San Diego:CMEA;1995.

7.7 Audio-visual aid references
Audio-visual aid references should be written as follow: title of article (videocassette). city of manufacturing: manufacturer;year of

manufacturing.,e.g.,

HIV+/AIDS: the facts and the future (videocassette). St. Louis (MO):Mosby-year Book;1995.

Illustrations

1. All illustrations must be concisely titled in English and numbered in order of appearance in the text using Arabic notation.  They can be
drawings, photographs, diagrams or graphs.

2. Titles and legends must be typed underneath the illustrations which are submitted on separate pages.  Color names, dying techniques, and
magnification rates may be provided after legends or designated as bars within the illustrations. Symbols, arrows, or letters within the illustrations must
be clearly identified.

3. A box must be left in the text to indicate the area where each illustration will be put and marked within the illustration “Illustration 1”, e.g.,
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Illustration 1

4. Both color and black & white photographs can be used.  As for color photographs, high-quality glossy prints of 8.9×14 cm. (postcard) are
required.  The title, number and author’s name should be indicated on the back of each photograph lightly in pencil so as not to leave any unwanted mark
on the front.  Also indicate the top edge of each photograph.  All illustrations should not be adhered to anything and must be placed in a separate envelop.
Digital photographs should not be embedded in the text.  Instead they should be separately filed. High resolution photographs of no less than 300 dpi must
be saved on a diskette or a CD-ROM.  They can be in any format that can be opened using Adobe Photoshop (tiff, gps, fpg, etc.).  To avoid blur and fuzz,
polaroids should not be used.

5. Radiographs should not be printed directly from the x-rays as the prints may be different from their originals.  Black & white prints should be
obtained from copies of the original x-rays.  Scans of radiographs should not be used either.

6. Line drawings, graphs or charts must be drawn or printed with explanatory ordinate and abscissa in black & white on glossy paper.
7. Prints from slides are required.
8. If all or parts of previously published illustrations are used, permissions must be obtained from the copyright holder concerned and the

permissions must be indicated.

Tables
1. Each table should be typed on a separate page.  A box must be left in the text to indicate the area where each table will be put and marked

within table “Table 1”.
2. Tables should be numbered consecutively and should have a concise explanatory title in English written over each table.  Tables should be

kept to the minimum essential for proper presentation of the results.
3. Each table must be typed with the footnote explaining abbreviations, symbols, or statistical values (if any) appearing on the table.  Table

footnotes should not be numbered using Arabic numerals as they may be mixed up with the references.  To avoid such confusions, symbols such as *, +,
#, ** may be used instead.

4. Tables should contain no vertical lines, horizontal lines, and borderlines.

Review Process
It is imperative that authors prepare manuscripts in accordance with the format guidelines of the Journal.  The manuscripts must be checked and

proofread for accuracy before being submitted to the editor.
Manuscripts will be reviewed by at least two experts in the field.  Review process generally takes two to eight weeks.  The Journal then informs

the corresponding author of the result of the review process.
Manuscripts with potential for publication will be sent to the authors for revision.  When all revisions and changes are made according to the

referees’ comments, revised manuscripts must be submitted to the editor within a set period.  Otherwise, the Journal will assume the author no longer
wants to publish his or her manuscript.

The Editor will notify the author when the manuscript is accepted for publication.  The final version of revised manuscript must be saved on
diskette or CD-ROM and submitted along with the diskette or CD-ROM.  The author must keep a copy of the manuscript for later reference or confirmation.

During the printing process, the Editor will send the artwork of the manuscript to the corresponding author once for proofreading and checking
for academic accuracy.  (If the author does not return the proofread manuscript within a set period, the Journal will assume the author no longer
wants to publish his or her manuscript.)  The Editor will not send the manuscript to the author for proofreading again but more proofreading will be
carried out by the editorial board to enable faster printing process.

Authors will be informed of review results and manuscripts unaccepted for publication will be returned to the authors.  The Journal reserves the
right not to consider manuscripts that have not been prepared in accordance with the Journal’s guidelines.

Copyright
To conform to the copyright law, all authors are required to assign and transfer the copyright on their articles and original manuscripts to

Mahidol Dental Journal.  Authors must also attest that the manuscript is previously unpublished and that the manuscript is submitted to the Journal only
and is not currently under consideration elsewhere and the research reported will not be submitted for publication elsewhere no matter in what languages
the manuscript is prepared.  Manuscripts under multiple publication policy are exempt from the said practice.

Articles published in Mahidol Dental Journal are the copyright of the Journal.  No part of the articles may be copied, modified, reproduced or
utilized in any form for any purposes without permission from the Journal.

The contents and opinions presented in the articles published in Mahidol Dental Journal belong specifically to the author, not necessarily shared
by the Journal’s editorial board.

Permission and Waivers
Permission of the copyright holders must be obtained in writing for the direct use of illustrations or tables previously published and under

copyright (except for reference use).  Written permission must be submitted to the Editor before the manuscript can be published.
Quotations must be written in quotation marks and references must be identified for each quotation.  Permission of author is required for

quotations exceeding 5 lines.
Waivers must be obtained in writing for photographs showing potentially identifiable persons and waivers must be presented to the Editors.

Reprints
Authors will be given 20 copies of reprints and 1 copy of the Journal.  If additional reprints and journal or reprints with color illustrations are

desired, they must be ordered when the final revised version of the article is submitted to the Editor.  An extra amount will be charged for additional
reprints, journals, and color illustrations based on the price fixed by the publishing house.

Readers’ Comments
Readers’ comments on articles or other matters are welcome.  These should be sent to the Editor via mail, fax or e-mail at the address given

above.

Advertising and Subscription
Contact the Editor at the above address for advertising, order and subscription.

Subscription Rates
Mahidol Dental Journal is published as one volume of three issues annually (January-April, May-August, and September-December).  Subscription

rates for one issue are: 150 Baht for domestic order and 400 Baht for international order (including shipping and handling).

Subscription and Membership Payment
Please mail an order form with money order payable to “Ms. Sirilux Promvisut” to the Editor at the address provided above.
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