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ABSTRACT

Objective: Respiratory disease occurs frequently in children. The nasal cavity, trachea, and

oral cavity are considered the primary routes of infection. We aimed to investigate the
types of microbial pathogens present in the oral cavities of children with respiratory dis-
ease. In addition, we compared the detection rates of different pathogens between the oral

" cavity and the nasopharynx according to Hellman dental age. -

Materials and methods: We included 32 children who were hospitalized for respiratory dis-
ease and classified them according to Hellman dental age. Furthermore, 32 control children
were included as controls. Speciméns were collected using two palate swabs: one taken at
hospital admission and the other at discharge. The culture results of the samples were
compared with those of the nasopharyngeal cultures.

“Results: The following six bacterial strains were detected in both the palate and the naso-

pharynx: «-Streptococcus, Corynebacterium Haemophilus  influenzae, Haemophilus para-
influenzae, methicillin-resistant Staphylococcus aureus (MRSA), and Neisseria.

In the comparison of the detection rates, Neisseria were significantly more frequently
detected in the palate. MRSA was detected at a significantly higher rate in the naso-
pharynx. When the detection rates of different bacteria were compared according to
Hellman dental age, significant differences were observed in the detection rates of a-
Streptococcus in stage IA and Neisseria in stages IC and IIA.

Discussion:'We noted that the bacterial load of specific bactena in the palate increased with
Hellman dental age. Furthermore, the increase in bacterial load in the oral cavity at stage
1A, when teeth have not yet erupted, suggests the need for oral management.

“Copyright © 2014 The Japanese Society of Pediatric DenUStry Published by Elsevier Ltd. All

- rights reserved.

* Corresponding author. Tel.: +81 3 3784 8172 fax: +81 3 3784 8173.
E-mail address: takao3ka@dent.showa-u.ac.ip (T. Ooka).
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0917-2394/Copyright © 2014 The Japanese Society of Pediatric Dentistry. Published by Elsevier Ltd. All rights reserved.

—b61—



160 PEDIATRIC DENTAL JOURNAL 24 {2034} 15

1. Introduction

In Japan, childhood mortality due to pneumonia and acute
bronchitis has decreased over time. In 1950, the childhood
mortality rates for pneumonia and acute bronchitis were
17.0% and 5.0%, respectively, whereas in 1990, these rates
declined to 2.4% and 0.2%, respectively. The childhood mor-
tality rate for pneumonia had further declined to 1.6%, and
that for acute bronchitis had remained at 0.2% in 2011 [1].
However, despite the large overall decline in mortality due to

respiratory diseases, they continue to occur relatively.

frequently in Japanese children [2--5]. Respiratory infections
are particularly common in neonates and infants who have
little immunity. In such cases, the nasal cavity and the trachea
are considered as the primary routes of infection. Bacteria that
colonize the nasopharynx are known to have similar charac-
teristics to pathogens that cause respiratory tract infections
[6—8]. Japanese health-care guidelines therefore stipulate the
identification of pathogenic bacteria through sputum or
nasopharyngeal cultures and the administration of effective
antibacterial agents [5]. However, although the oral cavity is
also considered as an important route of infection for respi-
ratory infections, very few currently published studies have
been conducted to compare the microbial pathogens present
in the oral and nasal cavities.

The oral cavity is the entrance to the respiratory tract and
is thus considered a route of entry for respiratory disease
virulence factors. A relationship between oral bacteria and
respiratory disease has also been suggested, of which
ventilator-associated pneumonia is considered a typical
example [10-13]. Colonization of the oral cavity by microbial
pathogens has been reported to cause disease onset; studies
have also reported the influx of oral secretion below the glottis
through the outer surface of the tracheal intubation tube and
similar observations {14]. Methods for preventing such oc-

currences have been examined from many perspectives, with

oral care being considered as an important preventive mea-

oral care for preventing respiratory infections such as pneu-
monia and bronchitis [20-22]. Awareness of the importance of
oral care in preventing respiratory infections in patients in
acute care is increasing [23,24]. However, few similar studies
have been conducted to assess the importance of oral cavity
pathogens in respiratory infections in children.

The aim of the present study was to assess oral care
methods in children with respiratory disease by examining
‘the relationship between nasopharyngeal bacterial flora and
the types and numbers of oral microbial pathogens in children
with respiratory disease.

2. Materials and methods
2.1.  Subjects

Thirty-two children (22 boys and 10 girls; hereinafter referred
to as the “respiratory disease group”) who were admitted to
the pediatric ward of the Showa University Hospital for res-
piratory disease between July and November 2013 were

recruited to the study. The age of the children in the respira-
tory disease group ranged from 1 month to 6 years 1 month,
with a mean age of 1 year 10 months. We also included 32
control children (22 boys and 10 girls; hereinafter referred to
as the “control group”) who underwent oral health care at the
Department of Pediatric Dentistry of the Showa University
Dental Hospital. The ages of the children in the control group
ranged from 1 month to 6 years, with a mean age of 1 year 10
months. An overview of the subjects’ characteristics is shown
in Table 1.

The respiratory disease group was classified according to
Hellman dental age as follows: Hellman stage IA (predental
period), eight children (mean age, 3 months); Hellman stage IC
(primary tooth eruption), 16 children (1 year 6 months); and
Hellman stage IIA (completion of primary dentition), eight
children (4 years 3 months). The control group was classified
according to Hellman dental stage as follows: Hellman stage
1A, eight children (mean age, 3 months); Hellman stage IC, 16
children (1 year 6 months); and Hellman stage IIA, ‘eight'cyhib
dren (4 years 3 months). , o

The respiratory diseases under investigation were pneu-
monia, bronchial asthma, bronchiolitis, bronchitis, respira-
tory syncytial virus infection with respiratory symptoms, and
asthma. Children with congenital diseases or underlying dis-
eases were excluded from the study. Many children with
respiratory diseases have multiple concurrent symptoms, and
those with only one symptom are rare. Such cases are
frequently given a single diagnosis; however, in most cases,

. the respiratory symptoms are misdiagnosed. Therefore,

making an accurate definitive diagnosis is difficult. For
example, cases with asthma symptoms have been diagnosed
as pneumonia. Wheezing in children is caused by anatomical
and physiological characteristics. The duration of hospitali-
zation ranged from 3 to 14 days, with a mean of 6.8 days. -
The guardians or legal representatives of all the children
received an explanation of the study and provided written
consent for their children's participation in the study.

2.2.  Specimen collection and culture methods

Specimens were collected using a sterile cotton swab (Seed
Swab®y1, Eiken Chemical Co., Ltd., Tokyo, Japan). The sub-
jects' deep palates were scraped with a dedicated sterile swab
under fixed pressure for approximately 10 s; these swabs were
then used as specimens [25,28]. After collection, the speci-
mens were cultured in a laboratory at SRL, Inc. Cultures were
prepared using the following media: blood agar, chocolate
agar, deoxycholate hydrogen sulfide lactose agar, CHROMagar
methicillin-resistant Staphylococcus aureus (MRSA), CHROMa-
gar Candida, and phenylethyl alcohol agar. Cultures on choc-
olate agar were incubated in carbon dioxide and grown
anaerobically at 35 + 2 °C, while cultures on all the other
media were grown aerobically at 35 = 2 °C. After seeding the
specimens on the culture media, bacteria were extracted after
48 h of culture, and simple determination was performed over
a period of up to a maximurn of 7 days. The method of iden-
tification was performed by Gram staining of colonies. From
the results of Gram staining and colony characteristics, the
colonies were classified into five groups: gram-positive cocci,
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_ Outline of patient characteristics.

gram-négative, cocci, gram-negétive bacilli, gram—posiu've
bacilli, and yeast-like fungi. In addition, species of Staphylo-

coccus, Streptococcus, and Enterococcus were classified as gram-

positive cocci. Neisseria spécies were classified as gram-
negative cocci. Intestinal bacteria, non-fermented fungi, Vib-
rio species, and Haemophllus species were classified as gram-
negative bacilli. Corynebacterlum species were classified as
gram-positive bacilli. Then, after the classification, colonies

. were identified for each species under a microscope. Speci-
mens in which a colony was detected during that period were
considered as positive, Whereas specimens in which no col-
ony was detected during the period were considered as
negative.

Specimens were collected twice, that is; once at hospital
admission (within 24 h after admission) and once at discharge
(within 24 h before .discharge). The results obtained from
these specimens were also compared with the results (ob-
tained from medical records) of bacterial cultures of speci-

mens taken from the posterior wall of the nasopharynx,
which were performed by a pedlatn(:lan during the same

penod

- For the control group, specimens were collected only once.
The specimens were collected from the deep palate during the
patients' visits to the Showa University Dental Hospital
Outpatient Department of Pedlatnc Dentistry for regular
dental examinations.

2.3.  Statistical analysis

Chi-squared tests were conducted. In the event of an overall
significant difference, Fisher's exact test was performed for
between-group comparisons. Statistical analyses were per-
formed using SPSS 21.0; J (IBM, Inc., Tokyo, Japan) with the
level of statistical significance set at p < 0.05.

: Ethical approval was obtained from the Showa University
School of Dentistry Ethics Committee (approval no. 2012-028)
and the Showa University School of Medicine Ethics Com-
mittee (approval no. 1486).

3. Results

A total of 25 bacterial strains were isolated from the palates of
the respiratory disease and control groups. A total of 14 bac-
terial strains were isolated from the nasopharynges of the
respiratory disease group, of which six strains were detected
in both the palate and the nasopharynx. The six bacterial
species detected in both the palate and the nasopharynx were
a-Streptococcus, Coryne'bacterium,; Haemophilus influenzae, Hae-
mophilus parainfluenzae, MRSA, and Neisseria spp. For the six

- bacterial species, subjects were classified according to Hell-

man dental age to compare the following; (1) detection rates in

the palates of the respiratory disease group at admission and

discharge and of the control group, (2) detection rates in the
nasopharynges of the respiratory disease group at admission
and discharge, and (3) changes in, the microbial pathogens
detected between admission and discharge in the palate and
nasopharynx in the respiratory disease group.

3.1. - Comparison of detection rates in the palate

‘We compared the detection rates in the palate by bacterial

species for each of the six species detected in both the palate
and the nasopharynx (Fig. 1). , ‘

The statistical analysis for each of the six bacterial species
showed no significant differences in Hellman dental stages
between the patients in the respiratory disease group at
admission and discharge, and in the control group.-
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Ad: Respiratory disease group at admission
Dis: Respiratory disease group at discharge
Hea: Control group
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0%
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IA Ic oA
Neisseria spp.

**: p<0.01

Fig. 1 — Detection rates in the palate.

In addition, the comparison of the patients at different
Hellman dental ages in the respiratory disease group at
admission and discharge, and the control group showed no
significant differences in the detection rates of a-Streptococcus
spp., Corynebacterium spp., H. influenzae, H. parainfluenzae, or
MRSA. Regarding the detection rate of Neisseria spp., signifi-
cant differences were observed among the following: patients
in the respiratory disease group at Hellman dental stages IA
and IC at admission, patients in the respiratory disease group
at Hellman dental stages IA and IIA, patients in the control
group at Hellman dental stages IA and IC, and patients in the
control group at Hellman dental stages IA and IIA (p < 0.01).

3.2.  Comparison of detection rates in the nasopharynx

We compared the detection rates in the nasopharynx by
bacterial strain for each of the six strains detected in both the
palate and the nasopharynx (Fig. 2).

No significant differences in the detection rates of the six
bacterial species were observed between admission and
discharge in the respiratory disease group.

In addition, as with the palate, we compared detection
rates between the patients at different Hellman dental ages. A
significant difference in the detection rate of MRSA was
observed at admission between the patients at Hellman
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Ad: Respiratory disease group at admission
Dis: Respiratory disease group at discharge
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Neisseria spp.
*:p<0.05

Fig. 2 — Detection rates in the nasopharynz.

dental stages IA and IC, as well as between the patients at
Hellman dental stages IA and IIA (p < 0.05). -

3.3. Comparisoﬁ of the changes in detection rates in the
palate and nasopharynx between admission and discharge

We compared and examined the changes in bacterial
detection rates in the palate and nasopharynx between
admission and discharge in respiratory disease patients
(Fig. 3). Assessments were classified into three categories as
follows: “no detection,” cases in which bacteria were not
detected at admission or discharge; “reduction,” cases in
which the bacterial count was lower at discharge than at
admission; and “no change/increase,” cases in which the

bacterial count was unchanged or higher at discharge than at
admission. ) e

No significant differences in changes in detection rates
between the palate and the nasopharynx were observed for
Corynebacterium species, H. influenzae, H. parainfluenzae,
and MRSA in any of the patients in the respiratory disease
group. ‘ i

A significant difference in changes in detection rates be-
tween admission and discharge for a-Streptococcus species was
observed between the palate and the nasopharynx of patients
at Hellman dental stage IA (p < 0.01). [

Significant differences in changes in detection rates at
admission and discharge were observed between the palate
and the nasopharynx for Neisseria species among the patients
at Hellman dental stage stages IC and HA (p < 0.01).
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Fig. 3 — Comparisons of changes in the palate and the nasopharynx.

4, Discussion
4.1.  Comparison of detection rates in the palate

Among the six strains detected in both the palate and naso-
pharynx, no significant differences in detection rates were
observed between the respiratory disease group at admission
and discharge, and the control group. The fact that no differ-
ences were observed between the respiratory disease and
control groups suggests that no oral microbial pathogens
unique to the respiratory disease group were observed.

In addition, it was considered examined by segment un-
derstand the clinically desirable. To study pathogenic mi-
croorganisms present in the oral cavity, we used Hellman

dental age as an indication of the tooth eruption status

typical in pediatric dentistry. This index is useful because it
enables classification of infants as either having erupted
teeth (Hellman dental stage IA) or not having erupted teeth
(Hellman dental stages IC and IIA) and can distinguish pri-
mary dentition statuses based on the timing of incompletion
(Hellman dental stage IC) or completion (Hellman dental
stage I1A).

Sample collection was performed only once in the control
group. We consider the oral flora of healthy children an indi-
cator that their immunity is maintained and that it hardly
changes within a week. Therefore, samples from the group
were obtained only once.

The detection rates of Neisseria species increased signifi-
cantly with increasing Hellman dental age. We suggest that
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the detection rates of Neisseriays'pecies increased as the sub-
jects' teeth erupted. In the oral cavity, Neisseria species are
detected in the lip, dorsal surface of the tongue, buccal mu-
cosa, plaque, saliva, and elsewhere, and they are reported to
be involved in the formation of the initial supragingival plaque
{27, 28} In addition, based on the presence of aerobic Neisseria
species in the. oral cavity, the development of anaerobic bac-
teria has been reported to be promoted because of free oxygen
consumption in the oral cavity [29]. Although the pathogenic

echamsms of action of Neisseria meningitidis and Neisseria
gonorrhoeae are known, other Neisseria species ‘have been re-
- ported to occasionally act as opportunistic pathogens. How-
_ever, they normally comprise part of the normal flora of the
oral cavity and the nasopharynx, that is, they are considered
nonpathogenic bacteria [30—32]. Although there are reports of
these bacteria causing respiratory infections [33,34], they are
generally thought of as resident bacteria in the oral cavity and
the upper respiratory tract. Based on -the abovementioned
findings, Neisseria species were not necessarily observed spe-
cifically in the respiratory disease group but rather may have
colonized the oral cavity more easily as the children grew
older and teeth erupted [35]. Because sample collection was

performed only for the palate, our results did not reflect the /

whole oral environment. Therefore, other parts of the oral
mucosa should be surveyed. '

4.2. Comparison of detection rates in the nasopharynx

Inthe present study, comparisons between the detection rates

of the six bacterial species detected in both the palate and the :

nasopharynx showed no significant differences . between
admission and discharge in the respiratory disease group.

MRSA was frequently observed in the patients at Hellman
stage IA, while the detection rates were significantly lower
among paﬁents at‘Hellman stages IC and IIA. Neonates who
acquire a-Streptococcus species or upper respiratory tract
indigenous bacteria are reported to be significantly less likely
to carry MRSA [36}, and the MRSA bacterial load is considered
to decrease owing to colonization by other strains. In the pre-
sent study, the ages of the patients at Hellman stage IA, those
at Hellman stage IC, and those at Hellman stage IIA ranged
from 1 to 6 months, from 7 months to 2 years 6 months, and
from 3 years 1 monthfs years, respectively. Thus, MRSA
prevalence may have decreased owing to the subjects of higher
dental ages also being of higher chronological ages.

4.3.  Comparison of changes in bacterial load in the
palate and the nasopharynx from admission to discharge

In the comparison between changes in bacterial load in the
palate and the nasopharynx, significant differences in bacte-
rial load were observed for a-Streptococcus species among the
patients at Hellman dental stage IA and for Neisseria spp.
among the patients at Hellman dental stages ICand IIA.

- For a-Streptococcus species in the palate, a high percentage of
subjects demonstrated no change/increase in bacterial load
between admission and discharge, whereas in the nasopharynx,
a high percentage of subjects showed a reduced bacterial load.
Oral care during hospitalizau'ori might have been a factor in
these results. In the present study, we did not administer oral

care intervention; instead, oral care for the hospitalized patients
was performed by nurses. No special oral care was performed for
children whose teeth had not yet erupted. Meanwhile, for chil-
dren with at least one erupted tooth, teeth were either debrided
with gauze orbrushed with a toothbrush after every meal. Based
on the abovementioned findings, we believe that the percentage
of sub)ects at Hellman dental stage IA (teeth not yet erupted)
who demonstrated no change/mcrease in bacterial load was
high possibly owing to the absence of oral care. Meanwhile, a
high percentage of subjects demonstrated a reduction in bac-
terial load in the nasopharynx possibly owmg to the systemic
administration of antibacterial agents, nasal mucus aspiration,
nebulizer therapy, or other appropnate treatment for primary
respiratory diseases.

The detection rates of Neisseria species, despite significant

" differences in bacterial load between the patients at Hellman )

dental stages IC and IIA, did not demonstrate a constant trend.
In addition, among the six strains detected in both the pal-
ate and the nasopharynx, no clear associations were observed

“in the rates of increase or decrea'se in bacterial load between

the two locations. However, in the -upper respiratory tract
(nasal cavity, pharynx, and larynx), the indigenous flora
comprised microbes of species such as Staphylococcus, Strepto-

. coccus, Haemophilus, Neisseria, and Corynebacterium; these are

reported to be partially similar to the flora in the oral cavity {37}.
We would therefore like to consider this point in future studies
and further examine the association between the aforemen-
tioned bacteria and the development of respiratory diseases.
‘Comparisons between the results of this study and those of
other studies conducted under identical conditions are diffi-
cult owing to differences in the timing of initiation of antibi-
otic treatment. Although anublotlcs have been reported to

have investigated their effect on bactenal ﬂoray in the palate.
The bacterial flora is maintained not only through changes in
bacterial species or strains but also through changes in bac-
terial load. Further study is necessary regarding the effects of

. antibiotic administration on bacterial flora and bactenal load

in the oral cavity.
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B, HANTZT 74 O 38 LS EOMEESHREIRTEY, BTEECTOMEIZTENTH . — Bz
X, BB Y ABREREZSEOREICHEL, RERICENLTERT 2. BEBAY 7 ARZEMTRICAY T
¢, REOBRES 2 BT NZRBENRETH 5. Eg%f&h%%ﬂi@ﬁ?#éﬂ@ BEHEL 5 TH .
BBRZOLOR/7 F— b AFWET, REE~NOMID L. ~

EBREENIEA 4 e - FRERAE, RBEOBBEESSRWEEZ STV, &#f%t/n—wM%~—
23 @RS, AROBEICLEL TV A, LEL, BEREICHT 2 RBEE SR nC k, M%u4/txb®
US4 V) ITHAS EBBICRGA, 4483008 OSfT) RFLZS—20 (H—3) k) 2%,
‘hew/l%Ujﬁﬁm(FXT—/ ﬁ%ﬂn /,%Kﬁﬂiy,4#ﬂ—7&8)kw«é&#&0%ﬁfé
52k, HECERESLETDH 5. : «
BER Y T & DAL OEH, H—B%ﬁﬁbfwétbk, I-FT7UNVF-DH 2 BEICIHERTE 20,
T— F7LAF—BHORTEVEATS, RERICAEEZTORICOUT, Bk BRZEDOT LVF— S A%
WZ L EHERT S, b, %ﬁﬁ®%%#&£%%(ﬁxbuﬁﬁ74>9 YarS574 % avi L) ik
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#x5-1. BERGOEE

W MU, R
BRER S ) w7 A S5 A= T K0 I RS S B S ATE S T w b
(120~160%) M H Y, Kl shs.

TR AT ) LR B A O G TH B,
RIS o L PR S ITIRAE T 5.

TGRS w7 A PR b S R R S
40% BIBRICHINT B 2 & T, KL EFSOREL 5.
B LT b P s e,

WEREHIINBERE S ) 7 A 40% FBBEIE S U 7 WTHERH M A B &, eSS i 2 2RISR 2 B,
EAREANT RO THEY BA 010w, ARBRETIANEY F—3 g 54
T 2013 (JRE-4) 25\, [BR1 Wwe A4 B2 FllorsA]
TEERY 3 e Al R ERHET 5. Lxﬁb?%7@ﬁﬁﬁ&%i%lk%ﬂ%f
B5b.

Ny AESF EY — WETREEA L LTI ENAES T 8 — oML,

VESLT: 24 T, @IEPTCORAE L CHET 5.

TEE/SY A% 50 g, K100ml, ¥FFr%2g, WHi20g

Ny KIERE ) — WA L“Cﬁ’&}-ﬂ ENLHIERE Y — DAL,
MOHED L, BB =208 088 %Y, T (ThZ &) IRER ORISR
P9 5.
TR S Y w7 A 50 g, AR 100ml, BIER *15g, BHFE20g
RUR/FN- /SN =N ETY HHETRIERE LCTHENS.
NYH AT Z YAl EERM L CHERT 5.
AV ER RIS AL, SN ETY YOREER DR,
YD hTyF— MLMR, CUREPNALBREE T % FL % o\ . ﬁﬁ@&z#~k%@AU@A@ﬁ%@ofﬁ

MBI ELTAETHD.
UToOLYEEREIH S LOERL TH L & REMMTH 5.
INF— 125 g, W 110 g, UREE LA, WUUEF100g U T AN ¥ — 25 g

INY T RFELS Ny —9o5g, S0 g, BN 1248, HIH70g,
NR=F TRy —KEL I, $H100ml, N TANRTF—80g
NYYT LY EA BRI 100g, H6g, HE0ml, NUTANTS—100g
£ NYSREHTRVICAND, BHY— MIRESY 7 AR ANTED S, BEIIAY

UENAL RS A F & & e R

*ERT AEER ST T A, ETF 2, R, W ETTESNY OWED DR Y BT 5.
BEEVEBEOHERTHHLCh2b0TH o0 LORMMEL, WEEHR T LE D 5.

V51 ElNé%ﬁtuéw'—%%{ﬁﬁﬁﬁﬁfiﬁ%l!i\:wﬁéi%ﬁ%ﬂu%ﬁi% DHARBAETUNEY 7 - a VERQUET SRS 2013, BEAWT Y AR,
17(3) : 255-267, 2013.

EE52 PEIATAN® (AVY—=T—=F), 3FNA PEI = VA (T FF7), PARAYI—D#E® (Fa—¥—), V754 7% (=2—}
y—) &,

VE5-3. BB, KiEAY, KO 31 NY T AERSEE VR O T ERRA, YNE, 37170, 2000.

{ 5-4. Varibar: Pudding, Nectar, Honey ; E-Z-EM #1#4.

fEHTRE TRV,

BEAFW R ERA & € ORBIE, BHIBEOEESL A Yy —F v PTRRDLI LN TE LY, N T VHE0E
WHIZE 28 fiL (2011 EFAT) "L FLFoTWS
(2) WMEEOHEE

T, BERANY YL RFICE ST, VFCHEBSNZEBRERL ZOMK, BHEER-1ITRL .

(3) BEREH (& ABHH) 120V T , ‘

BRI, AR X > THEMFET L L bIC, FEBOBBICY > TP ZT 5. T4, RMUMKE (&
AH) TH, BRI o THENE (RE2E) PERLZILZHoTBLULERH L. 5612, BWIMTALEZIDT
b, B 0K, BE, &, Ritil) OBCCTHEEIEIT A HICHER LT bv. —iRIC, BRH
EREIHEHLCHESHET L, HBA~NORBEEIHE 25, Thbh, BRI DI {505, CE - IHER
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W&k#ﬁ<&é W%LtL&i%;o&iw%ﬁf&%kﬂﬁﬁnfé RER & & b IR AT L <
[R7z0 k) 12h 5] MICRESLETH L. Bikld, %%%@&E#L& ﬁ%z%%(bf%ﬁ%&#ﬁML
LTWERBEFRINTW A,
(4) €Y —% 47 (semisolid) : S

B)—=F4F (7Y 7, ~%®a ﬁ»b&a&Ab)@ﬁ%i %h??w@%k%xé k#f%é %h&
WEIICEBEED, AKASEDD, BWT GFTRPIEBT2) Ya—L BEOSVIRAEORE LT
BT, CXo THRTHEIZ DS, BREMIIEDO L) TEANEREPIIOVT, T CERBT 2 LEND 5.
?H&LT%52k%H%%7%/zﬁ@iu%k,wa «7%/&kf%ﬁ%#ﬁ@k£bé LRASTH
LKDEFD . %@%TW&T@%T%%%U—%%%(E&ﬁ
(6) ¥a—1 ¥4 S

=t Wil %Wmﬁ&éﬁ%kﬁ%ﬂ%xnéﬁ&ﬁﬁbhé —77, BREHICREZ D728 7 A
KEBWIEY =54 7ORYT, BHEZOBBERBET 2L LTHRTHS. WBLLERDE, BLAL
¥a— vaﬁuhéﬁﬁéﬁbfm .ﬁw&ﬁa¢r inam&m\@mTa %E%Lfﬁﬁ?é LK
<h5. : ' »

(6) EBY (solid) :

D7 v F— %A/&&LAU#A%#HT@%T%%&i %%%ﬁf%é LAaL, %51L&Hfi7
k,&%#LthﬁAlD®?z%—,A/&t%ﬁ%bfbﬁi ) EBROEWIEWRETRESTRETH
%. ETOMY Ak, 1HE, ASBRDSWTICO%IT288E AL 20, BRERAIAY OB M
BLTBlELww, ' '

(7) % ,

SeAl, ﬁﬁﬂkﬁbtlvk,ﬁﬂ/~bLAU9A%xh<@bfﬁé EHTEL., LaL, BEELLSE
RUHEE - AEICFERE LA, RIS R v, BRGER BENERI TR L THAL TV A5E b RS
b3 (E5-3). BRI, Barium Sulfate 170 mg, D-Mannitol 166.6 mg, Polyvinyl Pyrrolidone K-30 3.4 mg (&
%mswng)@%ﬁkiofﬁiféé %&uﬁ&%gmm, 3%85mmwﬁﬁk?é
(8) Fofin ;

VF HOBAELD, *Ifﬁﬁmﬁhfw%(ﬁ&@ ﬁf b#ﬁfiﬁm# 20 51T, X?%ﬂ%f&é

6. RENHALARE v | ' T V

WEOHBE T - otk L TOME L LORBIE, RERCALHIATS . BECKEORLEBH, BHID
R Lo TRRIL, AEEE) A TRES 5. T, WHEERYCEIC L 2KELB L. KEIC, REOKH
R BXEOMERLE. BEILT, ik DI A DTS R,

7. MRERIOEKR T EfF , ,
. VP EBBTAMICEARLEMILETH L. BWEZRHEL THLLEYRI R THRLEY, BENTE 20
TEDEVEIRBLETIER S 2. REICY o T, BHTNEERRBEEUTICHET 5.
(1) #8 - Wi OEs S '
1) BMEE: BEE 6. p. 170 3R) 3LETDH 5. %@%’&of,:@ﬁ%’owf%ﬁﬁbf&tm&ﬁﬁ
WD MEOHMIS UERERR, DO LD X EX THERT L.
2) WEI% . BHECIERE RPN ICRET 2 LEYH 5. 2001, WEIRIHEIEATELZRBIZLTS
PREG LRV, FHEQRICEREL, WH]OEMIZITIERII oLV EBRE’D 5.
)aA(tw~w)%§ BIHE LT, MEFRREESLCH LWPREERTHILFEE L. £,
- oW % AL 2 BT b RO, e :
4) SVAFEFV A= — . BEDEZF—L LT, NVAFTF Y A—F—2MH LS OMRENFLET L.
5) NS - BBE - HEI— b | RELRETED LD, BEFFETHLULE, BEONLIVHFA v 2Ty
7L, AUOFBICREICHRTELLHIEELZTNITE S W,
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VTR | BV & T ()
D - k] R TRy ( )
FEAHET RIS & LR A A LT 7 { 2 HIEET T, AA BRI TIRE 0, (oK, Feaehiss] A, SRukikmZ,
BE| RECOENDIEND Y ET
[ Rt H ]
BEORRO R AT DD B2 Ch b0, FR5HEDEI T LD vk SRERERE D L SRED H 1Y
T
[F % LT % Hede o BARIY J7 8]

XBHACE D LIS T AR GAREY =R LDk, 7y %=k ECHCTHRABLOHT W< ET. OB oIk, L
NEWHED £ 5T B0 EAE b ) £, EOUSHOTBIEES D 20, F72, Bk (0 1SR T L
IR R EOBTbbA) EF. UNEYF— Y a Y CRERNE ZORTI, BREERLZ L TEET. RoOmES
RERBHE OV — VL o TR R T 2 AT L bbb ) 3.

(& E D BARIAE S 2]

B, BN 2

T E 2 HT 2 720 IR B R BT IS S AL o Tl LW 2 & DN R 28 T 7273 { S XA 0, MR S
R DBET. WIS &2, ISR 2 250 ) ET. BEIIRT o 2 b1 H B RHRE K L - V%0
TR E T
NY T AT DNT

B 3 5T & 2 203 SEAIDRA STV ET. 8 & A BIICEMEES ) $H A5, ARROSY o AHIICA Y
RS 2 LARCWIIRENI %% 0T 2 2 ) £ 3. BAh OBIEIRANRICT 5 X LA B L L b IS, BRI 5 bE D
R [ RHEE B L — DEOREE TV £
BWIRIZOWT ‘

KT L 35 0CHIRE v 235 B0/SY 9 AREOESRIETT. S, BICEBY A2 L0 b, RECLoT
BB EROH A L L727205 ) SO T

EERICOVWTHEELE L.
% A H BT

Pl

FREHEHAFICHESL, BREEBICRZEL T ZTS L) TLES,

TEHLZEI N,
BEE4
CREEL

(BE oM : )
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6) LTI, BRLTBL LENLZYREFET 5. : ,

AT=v (K, B, N, BEF, "YI4b, Iy TS, Ab0—, F4vvar—rS—, EHE (F12
xR), BEEESF2—7 (8~ 12Fr), Nw—yﬁ%~%w(m~4&w ljny y At
(2) Bk, 2yRBos , :

BREECERSRE, %k&kkloTA%%%#Eﬂf&m%Aku ﬁ§%¢m?é it,ﬁ£¢LuWT
IZEBEET (think swallow) X€5 2 E2KkETH 5.

(3) BOBICRKEITOBE~DOEE
ﬁmﬁﬂéﬁﬁﬁﬁofm&#ot%%kowfi\F%ﬁ%%@ﬁﬁﬁ,DﬁW®74XVJ% /¢me
OB RRY B UAToOBIRET 5. $72, BEDFD DL LORELHNCRY K94 FCOFHIET, BR
MY iZhoTHL. %m@ﬁhélb +ﬁérﬁ@%%ﬁtoiv,&ﬁ@%%&%ﬁ%ﬁ%?a

(4) BE~OHAL '

BEE, BUOTHRESICAL LBETA0T, 355y s A8 LILEDD, BEE LTV BRI
&ﬁﬁﬁ %&wm#bﬁ,$%lb%%%?éﬁ@ﬁ#ﬁm.ﬁﬁ%&ELf,ﬁEAqufﬁaﬁkﬁﬁwﬁ
ERCTEVESZ X85, o K '

() OgEr T

OfEr 7%, »60LOEAYIIToTHL. @&ffmfmﬁ@w;k#ﬂ%L%%Akiﬁﬁ%@i?é#
ZOYTOREY 72 T LT bMEEZ1T.

(6) BAF DI ,

L%ﬂ%mwfmT@ﬁﬁ%ﬁ5ﬁL,ﬁﬁ?f“m?&ﬂﬁ 4T« AT - 7ﬁ@%ﬁ%ﬁb%6 IhH0E
PERTEENRTVD [ROFTITRICLAS ] [NV FOEY] 2 EOFEBLAELSEL0b kv, ZETHTE
RVEETE, SCOBROBK 05mBE) 20T TOERNEET. RTERASEI0E, EEOT A2y
PV o TETRE 2RSS, IO, B BPHOEMES 2D L L bICO, WEOFMHE LT LA
Thh. REECHIRE L TR %i@@%ﬁf%&w%ﬁmm,%ﬁﬁ?%ﬁé&f%ﬁ#%.

) ﬁ%%ﬁ‘%l—7 » , ' :

EREES 2 — 7umTﬁ&K’§?%®f HwEST B H, @%#Lb&h&&@%w%;—7uzﬁbf&§%
FTLONFLFE L. W%Ltiiﬁﬁﬁé%ﬁki FOZ L ZRESAMIERT 5.

(8) ﬁ"xﬁ :L—-I/'

AINEREN =2 — v§%¢@$%1i ﬁ7#%TﬁmK%§%&m#@f ﬁ7®ﬁﬁ%xh#iik?5
P PERE L, WEROREZ THHKICREET S,

(9) ‘R

FEICELTCE, 00 COFMEL T, WHEARY EEREL X { LTREICH . %ﬁ%%ﬁ@ﬁ%%%@?
5. ﬁﬁﬁk%ﬁ%%@ﬁﬂ BAIRE, DRERE &kkomf%&ﬁ?é ‘

8. MEFROEMFIAE
1 FOBARE, % - HREEEZEL T, TR BRGSO B 5. UTOFME— RIS &HRAT ) LB
Whiwv, 7, TRTHNE, NVAFF IV A—F - CTHIRMEEZBAE (08at) 2E=F—35. BEX, KM,
ARG, SEENEL, BEm, SHERLLy, mrmﬁk#bax&/7#&Hfﬁ5:awwiuw 7z,
DEIBLT, ﬁﬁ%@@ﬁ&%ﬁﬂﬁéfbk,%ﬁ@%éﬁk%ﬂ%%mﬁ?é
1) F#EOHH e ,
BRI, i?ﬂﬁ@ﬁﬁ%ﬁm,ﬁkﬁﬁwéﬁ%ﬁﬁ EHOH - THOMBRED b CH~5.
(2) Z7 - WET R4 ,
T, BESECOE, & ROFBRLOBEZHETH. K0T, ERHEACLZVERTICL > TETESH %
HBb. ZETHTERVWEE TR, IAPBOHK 05mEE) 2OCEIELD, WEOTA ATy $— V%47
v, WTREZ &S, ‘ '

—b7T7—



