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AF(EBEESE 7t gad vt LEfldA
B dot(Bii)Eol & WelA ddste AAoln
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AF(EMR) F FE7 FRAAN R EL 6~TAT
Axolch, A Aat FE Foolm okgel Atd
2L obHolw ¥4 FAHE AN 2FIT(RE
£)ez Ad £ o9 (FEHR) N dF+ AT 24
o 9% AV (ARER 2 AN o HEL
Ed %ol o] FolAd. HEY T Ui, L 4R
oA Avt&Est wE Aot

AL oA A7, FE A4L FE F(1964)°]
279A AA(EBASE FHez G5 i 1
& agdes & 24 Bae gov e A

oy 2 dFAAE AFAL AT FE AGlA
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#an. zex 93 FHAEE494), A o
084 &okat 9g8) 2 FA A FAANE 243
gt Fgtad B4YLe AR Ader O £
W)FHFAT A94) @ TN (@B TzRFT #
2e) @ YWD F2EAT 4)E, v&AY
L2E @ FAENTZ(PAT FHd) ® A4 FE
BFA(AATF 23A) ® 7e AdE, FEA A Y
ez @ FAEBIzR@FA FH4F) A5 5
WY aota el HAE, 2z ALY ohFozA
' @ AFRSAWBRER 95T 349 © A
NAUEEBE, 9FA) 2 @ ANA(EEE, AFA)
<+ HAez sty
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WE AE3td e

A e 1) 37 AEE HE 2 A% A4
£ 13, ) k¥ A 9% 74 A2 E(REEH
#)g 27 98 AL 4~59 A2z 33, ©) F
% TEA Rz 5% A& a2 4T 20 9%
QAo 3F Ao 63, =) FdA9 4d FAF
stebg stel = FE3A FogAd 28 AAYH. 2
gl FAA 2% AE2EF AN AF ), ©),
2) dA4e A HAEER 2ARYH

24 AL 9 Ade FoF F 1~2479] v
2 $AY 245 2o 54 25 oxantel/
pyrantel pamoate(Oxancom®)9} mebendazole(Per-

max®)& AL-8-3-9 ot
b= | o}

1) =3 Y4B

24 Aol A% Bl A2 fE FFE 4TS
2 FEad &3 JA4EL 2. F 1,262%8 (4
645, < 6179) F 2% F4AE 2518 (F 1279,
19.7%; o 1249, 20.1%)o 2 19.9%9 Z4E& 4
gl gk,

o] F Zngel P AN9gAd F4ET 2 A%
A9 13.0%(331% % 439), ¥& 349 A9 11.9%
(3608 = 43%), 54 AQ(RFA) 15.5%(403%
% 619)2 BT F4EL vxddot didAE
26.2% (A7 AY, FFITa), 24.8%(%A A9, %
AT m)e & v EE BYcH(Table 1),

ol dAe d¥d, FTa4 L AIPF(ES0)
olEo s FHate B FAELS FHA ot (M LEAH)
5.1%(197% % 10%), sz4 15.3%(836% % 128
), B5U4 61.9%(168% 3 104%9)= FA 4L of
Bo) 453 ¥ FAHEE e sie(Table 2).

FYA otFa FTaAe FHES TdwE vz
H LB (E0gGn £4) 28.4%(5~64), T2 1%
d 32.2%, 2%d 26.7% % AFALGFE G Eo
ol = A 8ge ¥goh(Table 3 & Fig. 1).
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Fig. 1. Egg detection rate of E. vermicularis by
grade of primary school and pertinent age,
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Table 1. Egg detection rates of Enterobius vermicularis by anal swab technique among children nearby

Wonju-city area

No. of exam.

Egg detection rate(%)

Regions & environment

M F Total M F Total
Mountainous (1) Chundang 57 46 103 14(24.6) 12(26.1) 26(25.2)
area (2) Kumdac 3 50 103 2 (3.8) 5(10. 0) 7 (6.8)
(3) Cheongil 65 60 125 4 (6.2) 6(10.0) 10 (8.0)

sub-total 175 156 331 20(11. 4) 23(14.7) 43(13.0)
Rural(plain) (4) Woocheon 89 105 194 11(12. 4) 11(10.5) 22(11.3)
area (5) Hwaseong 52 53 105 7(13.5) 5 (9.4) 12(11.4)
(7) Cther 31 30 61 4(12.9) 5(16.7) 9(14.8)
sub-total 172 188 360 22(12.8) 21(11.2) 43(11.9)

Urban area (6) Kwanscol 114 92 206 31(27.2) 20Q21.7) 51(24.8)
(medium-sized) (8) Out-patient 94 103 197 3@3.2) 7 (6.8) 10 (5.1)
sub-total 208 195 403 34(16.3) 27(13.8) 61(15.1)

Living in a (9) Simhyang 3 21 51 14(46.7) 12(57. 1) 26(51.0)
group (10) Sinhae 32 24 56 17(53. 1) 16(66.7) 33(58.9)
(orphanage)  (11) Seonghae 28 33 61 20(71. 4) 25(75.8) 45(73.8)
sub-total 90 78 168 51(56.7) 53(67.9) 104(61.9)
Total 645 617 1,262 127(19.7) 124(20.1) 251(19.9)

“ Results of single examination

Table 2. Comparison of E. wermicularis infection by living environment among

Wonju-city area

children nearby

No. of examination

Egg detection rate(%)

Item
Male Female Total Male Female Total
Infants(out-patient) 94 103 197 3(3.2 7 (6.8) 10 (5.1)
Schoolchildren 430 406 836 69(16.0) 59(14.5) 128(15.3)
Orphans 920 78 168 51(56.7) 53(67.9) 104(61.9)
Other(rural pupils) 3 30 61 4(12.9) 5(16.7) 9(14.8)
Total 645 617 1, 265 127(19.7) 124(20. 1) 251(19.9)
wreta], A5 dage o 4~5d Ao 33 W 3 2 vk gde] vad FE AR (FTaA, 41.9%)el
B AAE AT AEHE 74 G4 EE B Ae 3F209.7%, ¥4 FAAY 28 A%, 909 F

2 As A A dehve 8 A2 E(FA ] o
d AH)e FRAoRE 40,4~44,8%W A (a4
10.4~26.9%; H-5Q4 50.0~59.2%)% ¥ <& ut
At 2 Y 10% viutelz ol =& 15.7%9)
o]z vhEbyt W (244 B, 2~33) = Yt 33
Bl abel & A FHES ANAoR 33 44.8
7 58.7% % °F 14%(FnA 25.8%01 4 41.9%=,
94 58.5%04 70.8%2)9 A4 u &L Holw
919l o} (Table 4).

2z F A A AE FHAY &S v

RS

949), 4ol ¥ A (259 C, 87.5%)L Etoh
(71.9%, 8% o4&, 289 % 233). & FAEH 74
FEE A ARl L& I & 99 h(Table 5).
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Table 3. Distribution of E. vermicularis infection by grade of class (primary school) and age

Pertinent No. of exam. Egg detection rate(%)
Item
age M F Total M F Total

Infant ~ 4 94 103 197 3 (3.2 7 (6.8) 10 5.1)
Kindergarten ~ 5,6 58 58 116 15(25.9) 18(31.0) 33(28.4)
Grade 1 ~7 87 62 149 26(29.9) 22(35.5) 48(32.2)
2 ~ 8 95 77 172 24(25. 3) 21(27.3) 45(26.2)
3 ~ 9 85 92 177 19(22. 4) 19(20.7) 38(21.5)
4 ~10 86 83 169 16(18.6) 13(15.7) 29(17.2)
5 ~11 63 70 133 12(19.0) 15(21.4) 27(20.3)
6 ~12 46 42 88 8(17.4) 4 (9.5) 12(13.6)
Un-itemized 31 30 61 4(12.9) 5(16.7) 9(14.8)
Total 645 617 1,262 127(19.7) 124(20.1) 251(19.9)

Table 4. Results of repeated examination by anal swab technique for grasp of E. vermicularis infection

No. of Egg detection rate(%) at 4~5 days interval Accumulative

Group detection
followed-up  Initiation Second Third Mean rate (%)
Schoolchildren 93 24(25.8) 18(19. 4) 25(26.9) 22(23.7) 39(41.9)
Orphans* A) 47 25(53.2) 21(44.7) 20(42.6) 22(46.8) 31(66.0)
B) 5l 27(52.9) 29(56.9) 21(41.2) 26(51.0) 33(64.7)
c) 32 24(75.0) 27(84.4) 24(75.0) 25(78.1) 28(87.5)
sub-T. 130 76(58.5) 77(59.2) 65(50.0) 73(56.2) 92(70. 8)
Total 223 100(44. 8) 95(42. 6) 90(40. 4) 95(42. 6) 131(58.7)

* Living in a group: A) Shimhyang, B) Shinhae,

C) Seonghae orphanage

Table 5. Comparison of egg-detected conditions (consecutive and alternative) in infected children by

repeated examination

No. of Accumulative Positive(%) Consecutiver
Group positive(%)

followed-up  (swab 3 times)  Consecutive Alternative negative(%)
Schoolchildren 93 39(41.9) 9 (9.7 30(32.2) 54(58. 1)
Orphans A) 47 31(66.0) 13(27.7) 19(40.4) 15(31.9)
B) 51 33(64.7) 15(29. 4) 18(35. 3) 18(35.3)
c) 32 28(87.5) 23(71.9) 5(15.6) 4(12.5)
sub-T. 130 92(70.8) 51(39.2) 42(32.3) 37(28.5)
Total 223 131(58.7) 60(26.9) 72(32.3) 01(40.8)

A ek Autg oz AR 7Y FAFE B ¥ wUYL

AZE A9 Av (K, male: female): 1:12.4%
T female®) 4% %% v (4mm ©3}) 8.9%, A%
(4~5.5mm, AT & F4 &3) 31.3% 2
(ZH, A3 5% 94) 58.8% % delgdc. A%
2o FAE Sgor 7o & HE 3~4mme
FAEIRA ol vt AL FAE AEA Z3d o

71 o]} (Table 6).
P et 7E &4
ol HutellAl 2% A ARE #AAY o A
TE (MRS o Aznd s wAse wehg
1S3t 2714 B (A%, BE)S A=dgc. AF
= AF(A~Cel deteq 35 Aoz wiw A

N
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Table 6. Infection intensity of worms by chemotherapy

Groups No. of collected worms (pertinent length)
- Average
Oreh Infection Cases Mal Female worms(%) Total ( ;
rphans ¢ mmature mature** gravid ota range
rate(%)* (~4mm) (~5.5mm) (~8.5mm) subtotal
A) 66.0 3 — — 5(18.5) 22(81.5) 27 27 9.0 (4~16)
B) 64.7 [ 1 5 (4.1) 16(13.2) 100(82.7) 121 122 20.3 (4~42)
C) 87.5 8 193 233(10.3) 735(32.4) 1,299(57.3) 2,267 2,460 307.5(28~826)
Total 17 194%*% 238 (9.9) 756(31.3) 1,421(58.8) 2,415 2,609 153.5 (4~826)

* Accumulative positive rate of 3 times
** No eggs formed in uterus
- Sex ratio, male: female=1:12.4

g AALL 3 FHA] FANTY FEAE Fol
& ¥ BARE Aoz, BEE o= 3 R(D~E)]
Helo 37 2Aoz ol AAE AN 2
AR 44 BAdel o Aol Aeked FEAS
Foiq ¥ BASE ARoz g

AFE A4 1809 (F24 919 Az, 24 2%4
4 89%8) F 134 A4 F3 AER 987 (54.4%)l
At FEAE TSz 35 F 5L 4] A
AR AR 207 (16.1%)0) 3% FAIAH(o] &
ol 139 S4old Ao A% Fgel A Fol L),
o) 209A AR FEAE Foshm 3F F(1AH 2
HE 65 %) 3% Al E %A 25 303 6.7
%oz @ Fol Tz, 43 AE 109 (6.6%)02
efgd. oA 3% Aoz Adsgedt 6%

A (1674l = 478 (2.2%)9] % A7+ dokel,
R etel whebAl e 63 A (BEDE 4= ddt F
o Fdel 9% TA(RBEBKRIE Aslde 2%
3~43 Axo F4dAd F(T FFezs: 9 T
Z 2945 S E 4 98 3 2gc}(Table 7, Treat-
ment A~C).

2y BF9 1549 (24 1269 A a4, 2494
20900l el A E 15 AA]l F3 F4A7 539
(88.3%)el vl ol & W4 1548 HQ(FH S A,
A TE F2)AA FEAE Fstdd vl 253
F F) AAddAE F2 FA4A 119 (7.1%) & e
Aok, 2% A4 F A A G 1545 A FEAE
Foatz 33 A HelE 49(2.6%)0) &3 FJo
2 ARstgdevt 43 A OFA)dE £% 29 AE

Table 7. Evaluation of repeated anthelmintic treatment on E. wvermicularis infection in primary

schools and orphanages

Egg detected rate(%) before treatment at every time***

T G Conform D
reatment roups to Tugs
follow (;g‘ftf;g)fé Hg‘g“ II(6Ws) IV(OWs) V(12Ws) VI(15Ws)
Treatment® A) Schoolchildren 91 O 37(40.7) 16(17.6) 9 (9.9) 4(4.4) 5(.5) 3(3.3)
A)~C) B) Orphans 43 O 20(67.4)  6(14.0) 10(23.3) 2(4.7) 4(9.3) 1(2.3)
C) Orphans 46 O 32(69.6)  7(15.2) 11(23.9) 4(8.7) 2(4.3) 0

sub-total 180 98(54.4) 29(16.1) 30(16.7) 10(5.6) 11(6.1) 4(2.2)
Treatment** D) Schoolchildren 125 ® 34(27.2) 5(.00 2.6 0
D)~E)  E) Orphans 29 o 25(86.2)  6(20.7) 2¢(6.9) O

sub-total 154 59(38.3) 11 (7.1) 4 (2.6)
Total 334 157(47.0)  40(12.0) 34(10.2)

Anthelmintic drugs: (O-Oxantel/Pyrantel pamoate (Oxancom) 15mg/kg
@®-Mebendazole (permax) 100mg
* Treatment A)~C): Against only egg detected cases at every time (O)

#* Treatment D)~E). Against all subject children unrelated egg positive and negative (@)

*** During at intervals of 3 weeks
@ Accumulative positive rate of 2~3 times at 4~5 days intervals
@@ Time of administration and passed weeks, pertinently (Parentheses)



— 240 —

Table 8. Egg detection rate of brothers or sisters among schoolchildren infected with E. vermicularis

Unit on family

Unit on children

Regions
No. of exam. Positive(%) No. of exam. Positive(%)
Mountainous and rural 18 12(66.7) 22 16(72.7)
Urban (medium-sized) 15 11(73.3) 18 12(66.7)
Total 33 3(69.7) 40 28(70.0)

o
B

©
o

o
e

Infectin rate (egg detected, %)

~N
S

ST IX{3w) TIT{6W) viow) vilaw) VI(15W)

Tiwe of administration and passed weeka
Treatment A)~C). Against only egg detected cases
at every time(o)
Against all subjected children
unrelated positive and negative
at every time(e)
Fig. 2. Changing pattern of egg detection rate after
repeated mass treatment in schoolchildren
and orphans.

URArh & o= kel A o3 A FAE
A A (EFR F44, 2494 FAQe))d o 37
Ao g 33 o4 FIafof T adst e Aoz
o] 3 t}(Table 7, Treatment D~FE, Fig. 2).
5 I&F 49

TEA ETed § A (EEY A A= 7o
AREE) & HAelg dojAe AL et T
A FF F4ALRD 3BFCLE 29 331F)e A4
A} ofglo] 40"l wBle] 2% AAE & E A
7S A EE 23715(69.7%), #G ol@elE 289
(70.0%)°) 2<d=o AU2E & 4 8l =H(Table 8).

D)~E):

]

1A

239 L AA £ FE0 B2 AAFTAAE
Adel wet £ F4EFL Jdelz Y9z (Sawitz
et al., 1940; Cherubin, 1963), @] A= =7
o A Bate] o3d FE FEL 20% A=Y FA
& Vel gl o (Hunter et al., 1949; 4 2 &, 1959).
u] 3.3 %% TEe] F49 HTAE Tz 23
ZEEL o2& 52.2%(F¢ 3¢, A g45), 4

/‘] 13. 6/-4 ol’}joi %01 °] =2 oc}:}gfa q’ﬂ"‘ﬂ

2 A= F, 1986) A& 12.2%, A SFF 25.0
% (% 5, 1987), A7E FFE AT 16.0%(R,
1988) 5 ZAFA el wheh <zt £ 4o ol glo

v s dvnzes & ¢ ok

AEAME AFE ko) o] gFo] ZE Hold
A5 =70 el Hel =4}, F2E Q}%f}l
ZgEL dAAA] QAT FFo FAHE A Fo

FRE gelME FE F(1964)0] 3 %i(mﬁi%)ﬂ
800m o} 4 =& Arzke] AA A upel A 36,5%(9487
z209 FAE(Gr 3.6%, THHA ot%F 20.2%, =
24 70%)& B £ FAEUT. ol Al A
% ot 5.1%, HEA FALY 28.4% 5 HAAY
¥ o2 glev F2405.3%)¢ AASA A4z e

ot el A AAEY Badel e FHAHoz ¥
9 HZY FTay FHEL 10~20% FFo| wr}

2% ZAHGE FEEY Axlel g8 AR F
F Fgdoz AEHE AL ohin. dRA & 2 oK
(1963) 1d AL g b8 AHabsle 3 FAE(R
BBHER) S 3 AAE A4 53 2 5 dast
Aok gz N8 (EE) AEEL 10% W99 HEE
BRed oyl AAEL zAdAE L ugE B
At

Cho et al.(1976) 2 2,33]9) ul8 FFx 2 7 Ald
A Z3 AEo] s E FEA Fodz H2AE A
AT F v BFEol 5% ooz vy 2 7
FAFNE A F2 Fgel Aug)s winy 3
L Agg B WYL APt

ol @A ubE Aol g3 FAEF AEE Yepd S ]
I AA AARE A AR Fde 4E2 E1
8 Fa FAgeld Z3 2o Adsolx AA
e a4 5 Ao

olrl AetelA] AR FPAE o] FA Yl
A &N J14% ReddA F FA e An
FZAE Fodste PHeze ¥3EH, AP0

Fw o) Rold 4 Ye Aoleh, M F33 424
A fetede Be TAAE A Fz de
W oagdd #elE g F aos—a N

Fopshe wyo] mEE oo & o),
259 724 TRy, %}‘ﬂ FALE
BayE &3 %l Cho et al.(1975 & 1976)-& &



2% k4 52.4%(82% A DA REYA4 AAA FF
AE Fodstz e £AF 54, 19 HF 8= 3
E2E FE(YE € A4= Fd)dAE HTF 28~
0l &, SR A HF 2~43utel & SR
88 Chai et al.(1976) % I 6~28v}8) & 43519
o oA 2w REL 20ube o|dle]x 7 L
dlel & 40~50ve] Axz 2 4 g, oy z:ab
AdE 2594 HAdAA HF 153nke) (9~307x0}2])
29 2= Aok 8009 vyl " dE 9=k
29 FEE A 23 FAEIN WY AA4A AF
%A (consecutive positive)9] u] §o] & AdYyE
A% FAF7F 244 4 F A

Fofel 2@ WE FA(GEY ANASE)E o
FetR el Stz 414 ztge] sEF 4mm o)A
o] ol 90% ol 4 ¢}t 4 mm o3& 10%(F=2 3~
4mm) A=eld 2 oste AR E3d . Cho e
al.(1985) L oAl AgE B3o] AW &= F9o &
24 (74 169 # Tk, 3mm o3tz FA)E 828 A}
45+ F %3 (mebendazole, pyrantel S)of tvje}e]
AgE soletz g vl ol ZAlelAl F3 & 2,600
o weg] FAAME HEFAA oA FFEAE FE
T gglet. ol FA Agdel Az ud AR FEF
AdHE ARA AN 23 Rl A4E 5+ & @
AN QAE He Aog 829 94d FAdE u

oo da4de 49T & dE @348 Hdde
A o]},

8% ZgolE F3Yol 5T FWY FFA o
Y AHEHZ Qg E 23 FAE & HA gz glv
2 d8 PP Ee]l FAHZ Yded 2 F us %
ool o4& At A E Fel Qo)A HEAA FE 4
e AEsd 2yt dreE AW ZA9 Wws
S, AF 7z, A7d 2 dAd NG F2A9 A
$4 5 FAstodof ¥ Aolch. o Aol oo
W3 FR G Aol e 3F PAo = FgAAd v
2 54.4% FAAA 6xo] AHAMNE 2~3%2 %A
A ARG dHezE A 4R Aol
A Aol Tk FTAME 3% A Rz A
(= 435 2. oy AYPA 53 Fo %
dE AfFE Aoz 4748 £ AL @ A3 A4
AN Fgt A&o] ¢ A FNE Ay FHez
ol AA 2 o] e FEO AAE Aol :,
@ A4 dedAE FAs oA vaE A
A% @ A HAL A 29 Abole] Abzkg dA @k
2 o Fol o gatolA Ao AFE o7 UG
£ Zlolth

v A el 3F Aoz 543 FolHE 3
Foz 43 HOFA)E ¢4 +d"e APk
a4 257 Ax A E 5oz s 8
Ae Ag AGA(EH %4, 24 B4 gdel)e] o3
of FatE HaE 33 o4 dlof ¥ Aoz o
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28 5 Hong et al.(1980)& 8% A7ge A4
He dax d4 A A5G 95 v #
ol & Hold Hix FAE ¥ AdE wE 5%
oz AZFA B oJr A eItz & F Y
Aot gpAEo] M wud At A2 A
Aol whxlet 2 (209 7H4 48]) 6F Fol v
AYegdet. ol AMEE g 23 2oz A7
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Prevalence of Enterobius vermicularis infection and preventive
effects of mass treatment among children in rural and
urban areas, and children in orphanages

Jong-Soo Kim, Hae-Young Lee and Yung-Kyum Ahn*
Department of Pediatrics, and Department of Parasitology,*
Yonsei University Wonju College of Medicine, Wonju 220-050, Korea

An epidemiological study and mass treatments of Enterobius wvermicularis infection among
children near Wonju area of Kangwon province were carried out. The children were divided into
4 groups according to their residing localities; children in the mountainous area, rural area, urban
area and in orphanage. They were examined by adhesive cellotape anal swab technique, and egg
positive rates were obtained. The rates of egg reduction and re-infection rates after repeated mass
treatments were also observed.

The results obtained were as follows:

1. The overall egg positive rate of E. vermicularis in the first screening was 19.9% (251 out
of 1,262 examinees; 19.7% in males and 20.1% in females). The positive rates were 13.0% in
the mountainous area, 11.9% in the rural area, 15.1% in the urban (medium-sized) area and
61.9% in orphanages.

2. The highest positive rates were observed in the kindergarten children, and 1st and 2nd grade
children of primary schools (26.2~32.2%), and the lowest rate (13.6%) in 6-year grade children
of primary schools.

3. Cumulative detection rates from 3 repeated anal swabs at 4~5 days interval were higher
(70.8%) than those from single anal swabs (50, 0~59,2%).

4, Out of the examinees who showed the highest cumulative positive rate (70.8%), about
39.2% were consecutively positive in 3 anal swabs. Among different groups of children, the higher
the total egg detection rates (87.5%), the higher the consecutive positive rates (71.9%).

5. A total of 2,609 (male : female=1:12.4) worms were collected from 17 egg-positive cases
treated with anthelmintics. The mean number of worms per child was 153 (range: 4-824).

6. The egg-positive cases in several studied groups (180 children) were treated with anthelmintics
6 times at 3-week intervals. In this case, the overall positive rate was decreased from 54,8% to
2.29% at 15 weeks after the treatments, but no complete negative conversion was experienced.
However, in a group of children (154 children) including egg positive and negative cases who were
both treated with anthelmintics at 3-week interval, a complete egg-negative conversion was
observed in the 9th week after treatments. .

7. The egg-detection rate in the brothers or sisters of egg positive children was 70.0% (28 out
of 40 examined), and the egg-positive rate according to the family unit was 69, 7%.

In summarizing the above results, it is concluded that Enterobius vermiculeris infection is still
highly prevalent among children in Korea, and that repeated mass treatments of more than 3 times
will be effective for control of this infection.

(Korean J. Parasit., 29(3):235-243, September 1991)



