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LONG-TERM EFFECTS OF SYRUP MEDICATION FOR ASTHMA ON
THE SALIVARY INVERTASE ACTIVITY AND DECIDUOUS CARIES

Kyung-Ok Lee, Kwang-Hee Lee, Dae-Eop Kim

Department of Pediatric Dentistry, College of Dentistry, Wonkwang University

The purpose of this study was to investigate the effects of syrup medication for asth-
matic children on the salivary invertase activity and caries experience. 26 ashmatic children
for the study group and 30 healthy children for the control group were selected, respectively.
Caries experience was examined and salivary reductase activity was tested. The parents of
asthmatic children were asked to fill in the questionaire about syrup intake period and home
dental behavior, and the parents of healthy children were asked to fill in the same ques-

tionaire without syrup intake period. The results were as follows:
1. The ds index of asthmatic children were higher than that of healthy children(P < 0.05).
2. There was significant difference in dt index between the intake period of ‘shorter than

The ds, dft and dfs indices had a tendency

3. The salivary reductase activity had a tendency to increase as the intake period of syrup
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Table 1. Gender distribution

Table 2. Age distribution

Study control Age Study control
N % N % N % N %
Male 18 692 16 533 2 2 77 0 0
Female 8 308 14 46,7 3 2 77 0 0
Total 26 1000 30 100.0 4 9 346 5 16.7
5 5 192 13 433
Table 3. Intake period of syrup 6 5 192 12 400
intake period N Total 7 2 77 0 0
1 group 6 4 8 1 38 0 0
({10 months) 7 5 . 11(423%) Mean 473+149 5234073
9 2
2 group 12 8
(10~ <20 months) 15 1 10( 385%) Table 4. Toothbrushing frequency
18 1 Mean  Std Dev N
3 group 20 2 Study growp 211 086 %
(=)20 months) = 1 5( 192%) Control group 197 093 30
36 2
Total 26 26(100.0%)
Mean:1312+825
Table 5. Toothbrushing carrier
Table 6. Snack intake frequency Child(%) Parents(%) Total(%)
Mean  Std Dev N Study group 18(69.2) 8(308)  26(100.0)
Study group 235 0.94 26 Control group 17(56.7) 13(433)  30(100.0)
Control group 243 0.63 30 Total 35(625) 21(375) 56(1000)
0] 11%(423%), 107 g°l4t 20719 vjgt Bg o)QT. WERZY AL o}Fo] 567%, BRI}
To] 10%(385%), 20749 o] ¢8E¥ Fo] 59 433%2M NFELZAA otFol d&dse

(192%) 2. 2 vhergte.
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AQE BT b5 UB(923%)7} 47 23]
BE3900 1319 33) 249 ob§ol 247 19
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H(731%), FEA Bge] 75(26%) o A,

3 TFLMEH 2
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Table 7. Carience experience (Mean =+
dft index

SD)

N dt index ft index dft index
Study group 26 331+367 1.27+203 458+455
Control group 30 1.77+199 163%£206 3401306
Total 56 248+297 146+204 3951383
T-test(P)0.05)

dfs index

N
Study group 26

ds index fs index dfs index
4731569 2351419 704£772
Control group 30 210238 2273+296 4371394
Total 56 332+441 230355 5611609
T-test : P=0035 »>0.05 »0.05

Table 9. Caries experience by intake period of syrup

(Mean + SD)
dft index
Group N dt index ft index dft index
1 11 (1732249 164277 336+415
2 10 %350+327 1.00£133 450+392
3 5 640503 100+141 740+611
Total 26 331%367 127+203 458+455

*statistically significant at P{0.05(ANOVA)

dfs index
Group N ds index fs index dfs index
1 11 273+424 3554592 62718728
2 10 450+520 130+183 620+618
3 5 880+804 180+268 10404936
Total 26 4731569 2.35+419 7041772

ANOVA : PX0.05
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Table 8. Salivary reductase activity

Mean Std Dev N
Study group 162 0.75 26
Control group  2.03 085 30
Total 184 0.83 56

Table 10. Salivary reductase activity by intake pe-
riod of syrup.

Group Mean Std Dev N
1 155 0.69 11
2 1.60 0.84 10
3 1.80 0.83 5
Total 162 0.75 26

ANOVA : PX0.05

o}

QOHP0G) dftst ds, dfs %

pig=d
2) NgHEL7)71E el BT A (Table 10)
ANEBL7)7k0] S7HESE RDAA AF =
¥R ARE 2oy 7l £993 Alole
Atk

Ao)7h frol i

8l

ik,

U=
718 AL o 7k AFel dig 712 3
EAOR de AROR J)E FFLY
b 735 (spasm) 2 7159 HFA W&l
Qg5Adol AAs) FL gl o3 7HeH
Agoltt, 2ok o 5~10%°1A]
A2 Fote] 80~N%ANM AL 4
Ao JEPGTE?, o] ofo] B A
Hole AL 5%ATt AvIg T4E BolH
o)ztA el HlolFAA 537 ZHgo e ot B
o Ao AAPANCR AAEEXN FA} 2o
ARRHAA A, Sake W 9 QE TEA
A, AR 2SO 712 E Fol A3 ", F
T, AR AR FVEEY o F 959
o] 2~54FEe] MEZAH) A WAER F
Ae glom vud & LTWEHE 2 Y
3 Aol se & adrenorecepter agonistE J YA

P70 gAY SIS 71EEAA g 2

e
KN
=
9

=




A9 ad4E 43 At

olzigt HotFge T7HYE i AT EA
Storhaug’= A4 okgo] tE TAAAES 717l &
H717 obgol vish 473 PEo] FoeA =oh
2 Y Amnp FUE FEE & AT A4
opgoll Al $-2]0|3Hgo] ST e oA
& obA|Z A3 B adrenorecepter agonist7} EFY
A 715 BFE HA g B ZAET) BE
olgly 35ttt HAXFE Hal AHS-g A B
Ao vlX)= ol et BRI ZA Ryberg 5
W HAolFollA el EH|zkA, o]Ehal el
A Fawd 2 opdetAY & A} B
W S8 mutans®) F7¢ 2748 R1 59T Baum®
7 Emmelin®™ & 71#A &89 o] ol ARg-3t=
B adrenorecepter agonist”} Bt} o} FA) 733
gkglo] Itk 3tk Hyyppd 9 Paunic®ol €3t
T g2 dydME d2da Aozl $4
Y%, el BH]E, 935 lactobaciligol A =}o]
7F gk st

B dAFaME A2lolse] 4 o|gHgo] A7
URZEG $408e3 857 & Aol
g 7Hd st A Fo| ARRSH APA Y 2R
o that YL LUz SFHANES} AV, T
g 7HAHH 2 RS 3o ad
3zt 3tk olF F EHEWESY AUlE
AT dlRgo] F 23] 583 A5ELS 3
Foroz ARAd A5S AP F gl o
APZAA 43 A FHIT 1503 B-43
Aol Bl GFo} Egubyo] i
7] Ed Aotk ¢ #7F & e AE
o] U7F ERI(FY), AER ABAE A
E-87oA opFo] Q&3 HEo] EROH(E
5) ZRIPFHANEE 7ol A BR2LH(3ES)
7kl frojgt Aozt itk AEA It B
SFE FHAAVF ASE RS A0 B2
ipa ¢ ATFNME AT B2 ofF,
27 0] Bl ok, £l A of
Tt A FA Apolzt YTk e
£ A7dME d&EF A7 B AHERT
Al 2lolggol o B AR el (&T) Al
ol A% dgo] F AoF ARP AEZE A
Pt A AW £ FL HIAL

rir

o

oy

Y

sme

426

ot A FAAIFAATG FHRIRA
247 AR e B yElY olFo] Gl&dS
o= X719 BEAre] o] 83ty &k
PG AU E A M Weiss9} Trithart®, = §70]
WA 57t LTS $2oldEgo] SRS B
28 v glEd B dFdAE 7H4 AF Bt
oA 2 2RO AE 4704 #43A o
3Hgo) ol A &) Aol e A
oz Wgg F glomz A7 AlgELols
AHE BEAe] g8 B F8sT dHAth

SAGAEE Yol 7] 5] AT EfUSEE
ABAANE ESEAY A7 9389 93
o resazurin M7t FANMRE Y EE T4
& AA FZHog WAooz WA dEd 2
Ag Ao 2, FI AN ERE 7HNH ZARAE
T3S APA 9 o] gAY AwrE WIS
Ao A NPEL 72 RD HAAMIH] & A
olgh= 71tidtel AALE Aoy 2358 o
S AAIAHE HYR 8). o]¢ A A7
WS ALEE B ] AR B #
AZ Qg 22 At Tl APELTl
)
o]

= g

A BE {7 2ol oMAA T AYEE7T

A4E dt, ds(E 909 RDAANIAH(E 10)0] &
A vehg B4717k0) A4S $ARA S 9o
Z718E ¢ F AUk

B ApoA HAolse] B&3 AHAE FE
YENA AAMZ FohtgFA 2 a9 3| 2E
9 AFHEA HL g8k okAelt) 3| AEH
ol 242 AYAA 2 ¥(collapse), 71 HA T
I 2o 2238 LS TFSHEEY AT &
L3 ANPE FI2EIARA Aul A4 EAe
NBA FAwS-L A ERE AU 8t
Atk T2t 224 Z atropined 72 AFHZ
7 AZF3 BRG Aok, wv), A A Fol Y
& 4 9lom? McDonald® % 3| 2ElIAIE A7)
7F o3t A4S By ERgaE doind
3o} X ool Al4r(maturation)ol]l Fojdts el 9]

g 748 A7k BA FL 5 T Aote o
2 % 4% AL JAgE BTV we

Karplainen 5%& §4A% 3312811418 $A
B89 ob5olA oAl B87I70E F4A <
3 Sl Hont Pel2ErlA olAH



FHA 3 Aoldgo] W HEE oA Ego]
FEEE SHAE LI 27180 83 o 3
RBA AL T O1F S mutans®) WHE A W >
S A AETrt B2 Aokt 49 Heke}r] o
Y Aol gtk B A7 AFE HAX
BE e ob5olA do7l A4 Jeht Aol
Aohs-2F o]ggo] U B9 Uxs= 2
FHE BAKE 7) A9 3|28l Al 9
& AIRIA Ao 23 A= FAx ¢
t}.

WAAEE TR Lot Ar1H o R BLsls
A8 U E3l F AEF A o
Aok o] AEEE A1 B}t Bk 2ops}
B&ehs iR A AR ZrAE 3
3kl oA oF) ok £ . HEAZA
o] & 2 33} g9 a8y ReAEAMY &
< A9 A, FFES ol L3 ek B
gpgo] Aokt Bashs Ak kA7 AAF
A HAAE S7HMIAL olol 59 Ao}9-2]
WAL 71 &N, Greenwood 59
< o183 AN AFFRT B2 FES 5}
F 3 7 AL o GF$2 o] Z7)s)
FATHRL 3t T Roberts®}t Roberts= 641 o3} o)
dolF Ha /197 471307 NPE Bed i
g9 ojdole] 94, X 29S ZAlelY H|LE
G B a S A7l AG TS Hua
< olelEe] $A3)9) X 2Fo] B @wton u)
A AFEFHIAE A &ELeh= A 2ok
AZEe dolel v &%tk Kenny$}
Somaya'v T 9-2]9] QlE olo)EZE wAdA
2 0% tdo R Bad B Ao
R S F AW FHFL AL FRAAE
AN THO T AAOEES HLd= ool
< W 85ke?] B R AFS HHsH )R
o] th -4 doEd 719 Aolgy 3}
Ut =3 Lokken 59 AL a3 A4 o
A Hgel7] wie] ohizt aAge ety ol
7] WFof $4A012k 3t A thAl sorbitol S
ZAPAE ARG Aol $-2]ddte) a3HY A
olgty &gtk

E ANELHAT A NHY AE 773
W &3] thd ATE Littleton® White®,

g o O rlo &

427

Handelman 5% A|g& 883 Fo] E43}x

0FO
W

o ATHL AL Loesche®™ . 717 A
E FoJurd ofo] S0 A 324 o]
&Y S McMahon 572 FAH
obFellAl A AP 42 HFA
HHOE ZTMFII o] AL
2eitta ate] AR 2ol digk SAA) A
71AHE-9] e 4R g

2 AFolA obgo] B-4-3t A|gAl 9A] ZulH
22X 48 IxFS 28T Q7 A7FH0t
A8 ArAEe] AF+AHe YA F Yo oA
o 9% ¢4 AL | drslor & AL
2 AEH B Q79 o7F 3A Age] of
Yy g ieyle) RaeS YRy e
HAAXNEE 93 F71F o8 FES BE
T obge RRAA @AZ71] 7
313 ob5o] TAANERE SuEA A
£ 3lof & otk

oX, O

ﬂl‘O l“] r
T,

Bl ¥ aly

1
[

V.8 2

A

A

]

ogk
ol

£
rlﬂ

;_q-
178
AR E, T9T HAERAE B8}
AEE Yoprol A 27
E FAH 271 AEAE Ha o7l
P ERE R 2] EFRGY A
F Aoty 303 distd ¢
2847 R 7 29 BHE
AME AAlEt e 2R

o

>
"y
o
op
et
2
1>
e
ol
tlo
Ee)
o
|o
[l

]
o

)

ol

! _{;} o
a1

oXx, W&

A28
{o

Kl
o

o,,>:.rU

%

e = & O rff

Lo
ol gz o
o

[e3
o
S
W o

o
Ol

¢

~
Rl
rl
o
folr

A
=

o e
fo (o o
ooy
M
EN

M 4 ol
o

tlo

op
g
4
Lo

>y
fd
£ o
Ho
lo,

EE
l-N

ARARAF7F AEE
JatA Eqkeh.

§7170] A5 E
3 20704 o) &

, TR
drAAFE 7
Holzle e

o >
12 ofo ¥
iz ;;lhj o
X =
y &2
rlr rlo

N
Jo 4
>
J

5!
3

T
g

1070€ v gt
Atolel] zpo]7} o

ARG /AR F, 2
F EA kA9 fejzjo

Moo I
e
P
ol 3p
uﬂ,HL’

N

¢
(it



U AG Rk A4S o dehde A%
o Usick

L AgEEIIe] FHESE HABAELY
XA HAE Z7h8E AR B,

I
r

Ine

39, %%, AAF Aottt A A
23 A} 760-764, 1988,

. Bowman WC, Rand MT:Textbook of phar-
macology, 2nd edition, Blackwell Scientific
Publications 12.14-16, 1988,

. Swedish Board of Health and Welfare: Patienter
med sirskilda tandv rdsbehov. 15:124:20-23,
1976,

. Storhaug K:Caries experience in disabled
preschool children. Acta Odontol Scand 43:241-
248, 1985,

. Ryberg M, Méller C, Ericson T:Effect of B-
adrenoreceptor agonist on saliva proteins and
dental caries in asthmatic children. J Dent
Res 66:1404-1406, 1987.

. Ryberg M, Moller C, Ericson T:Saliva com-
position and caries development in asthmatic pa-
tients treated with B2-adrenoreceptor agonist: a
4-year follow-up study. Scand J Dent Res
99:212-218, 1991.

. Feigal RJ, Jensen ME, Mensing CA :Dental
caries potential of liquid medications. Pediatrics
63:416-419, 1981.

. Lokken P, Birkeland JM, Sannes E:pH
changes in dental plaque caused by sweetened,
iron-containing liquid medicine, Scand J Dent
Res 83:279-283, 1975.

9. Greenwood M, Feiral R, Messer H:Cariogenic po-

tential of liquid medications in rats, Caries Res
18:447-449, 1984.

10. Roberts IF, Roberts GJ:Relation between med-

icines sweetened with sucrose and dental disease.
Brit Med J 2:14-16, 1979,

11. Kenny DJ, Somaya P:Sugar load of oral liquid

medication on chronically ill children. Scientific

428

12,

13,

14.

15,

16.

17.

18,

19,

20.

21,

22,

24.

Journal 55:43-46, 1989.

AR ‘Resazurin Disc H:iZ & 3 idEEE B
HAELE, DFE#TEest 32:403-404, 1982
BEARER RIS LS AEENE REERE
Resazurin Disc #ERrEME. DEBEEE®
33:62-74, 1983, :
AR ‘Resazurin Disc #:12& 5 BTEENME &
EPERE L BUE DR 34:18-26,
1984.

Kanazawa Y, Kuramata T:Resazurin disc
method for rapid determination of drug sensi-
tivities of microorganism. J Antibiotics 19:229-
223, 1996,

o] %3 - AAYT S} FARLHAIAY A
HAgo] #H A7 AFX T 5:239-246,
1995, '

Zhu J, Hidalgo HA, Holmgreen WC, Redding
SW, Hu J, Henry RJ:Dental management of
children with asthma, Pediatr Dent 18:363-370,
1996.

National Asthma Advisory Panel Guidelines for
the Diagnosis and Treatment of Asthma. J
Allergy Clin Immunol 88:425-434, 1991,
Amrup K, Lundin S-A, Dahliof G:Analysis of
paediatric dental services provided at a region-
al hospital in Sweden. Dental treatment needs in
medically compromised children refered for
dental consultation. Swed Dent J 17:255-259,
1993.

Baum BJ:Neurctransmitter control of secretion.
J Dent Res 95:159-164, 1987,

Emmelin N:Nervous control of salivary gland.
In:Code CF,ed. Handbook of physiology, Section
6: alimentary canal, vol.[l. Washington DC:
American Physiclogical Society 595-632, 1967,
Hyyppd TM, Paunio KU:Oral health and sali-
vary factors in children with asthma, Proc
Finn Dent Soc 75:7-10, 1979.

. Hein: A study of the effect of frequency of

tooth brushing on Oral Health. JDR 33:708-711,
1954,
Ainamo J:Occurence of caries prevalence of chil-



26.

28,

3L

dren with different daily tooth brushing fre-
quencies. Comm Dent Oral Epidem 4:102-
105, 1976,

. Leske GS:Comparions of caries prevalence of

chilren with different daily tooth brushing fre-
quencies, Comm Dent oral Epidem 4:102-105,
1976.

Ripa L, Levinson A, Leske G:Epidermiological
survey of caries-related behavior of caries free-
children. NY State Dent J 46:78-80, 1980,

L ZAo}, ol WA eEe] S4BT 77

ANETS) ABA o] B3 AT i 2okA
B3] X] 24:247-264, 1997.

Weiss RL, Trithart AH:Between-meal eating
habits and dental caries experience in preschool
children. Am J Pub Health 50:1097-1104, 1960,

. McDonald RE:The effect of antihistamic drugs

on salivary flow and viscosity. J Dent Res
32:224-226, 1953,

. Fitzgerald RJ, Koning KG: Maturation of

dental enamel in germ-free and monoinfected
Spraque-Dawley rats. Helv Odontol Acta 12:55-
61, 1968.

Karplainen S, Rekola M, Stahlberg MR :Long-
term effects of syrup medications for recurrent

429

32.

33.

34,

35.

36.

37.

otitis media on the dental health of 6-to 8-year-
old children, Caries Res 26:310-314, 1992.
Maltz M, Zickert I:Effect of penicillin on
Strepococcus mutans, Streptocoacus sanguis and  Tactobacili
in hamsters and in Man. Scand J Dent Res
90:193-199, 1982.

Littleton NW, White CL :Dental findings from
a preliminary study of children recieving ex-
tended antibiotic therapy. J Am Dent Assoc
68:520-525, 1964,

Handelman SL, Mills JR, Hawes R:Caries in-
cidence in subkcts recieving long term antibiotic
therapy. J Oral Ther Pharm 2:338-345, 1966,
Loesche WJ, Eklund SA, Burt BA:Relationship
between antibiotic usage and DMF scores in
children, IADR Progr & Abst 61:420, 1982.
Loesche WJ:Decline in Streptococcus mutans-~
associated caries secondary to medical usage of
antibiotics:in Molecular Microbiology and
Immunobiology of Steptococcus mutans, Amsterdam
Elsevier 371-379, 1986.

McMahon J, Parnell WR, Spears GEF:Diet
and dental caries in preschool children. Eur J
Clin Nutr 47:794-802, 1993.



