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Table 1. The clinical isolates of Bordetella pertussis tested in this

study
Year isolated Tested strains ti?:&t;:a?rfls

1968 K23 1
1972 K1, K2,K3,K5 4
1999 KNT1, KNT2 2
2000 KNT3 - KNT20, KNT22 19
2001 KNT23 - KNT25
2002 KNT26, KNT28 - KNT31, KNT35 6
2003 KNT36 - KNT40
2004 KNT41, KNT42, KNT45 - KNT47 5
2005 KNT48 - KNT51, KNT53 - KNT58 10
2006 KNT59-KNT63

Reference strains  Tohama I, ATCC9797 2

Total 62
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Fig. 1. Summary of pertussis cases from 2000~2006 in Korea. The data for incidence cases reported in 2000~2006 was cited from Disease Web
statistics system of Korea CDC (httpi/istat.ede.gokr/). (A) Age distribution of pertussis cases (B) Local distribution of pertussis cases
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Fig. 2. Distribution of agglutinogen serotypes in the Korean isolates
(1999~2006). Serotypes of the Korean isolates were determined by
slide agglitination method. Total 62 strains (60 isolates and 2
reference strains) were examined and their proportions of each
serotype were presented.
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Fig. 3. Transition pattern of agglutinogen serotypes in the Korean
isolates (1999~2006). Distribution patterns of agglutinogen serotypes
were analyzed according to the variation of incidence cases (I,
1999~2001; 11, 2001~2003; 1T, 2004~2006).
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Fig. 4. Distribution of fimbriae serotypes in the Korean isolates
(1999~2006). Fimbriae serotypes of the Korean isolates were
determined by micro-agglutination method of WHO manual. Total 62
strains (60 isolates and 2 reference strains) were examined and the
proportions of each serotype were presented.
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Fig. 5. Transition pattern of fimbriae serotypes in the Korean isolates
(1999~2006). Distribution patterns of fimbriae serotypes were
analyzed according to the variations of incidence cases (I, 1999~2001;
11, 2001~2003; T, 2004~2006).

Al mare) A9 1938~1968'd Alolol] EejE HFe] &
A7} 1950 5H Agg 1,39 EHE o] 90%old ez A F
7ket Aol HalHAI(®), A=ollAlE 199837 1999'd°] pertactin
eme] #7380l pm A (DT pm A 2% LAFTFNA Age



Vol. 44, No. 3

12 2 Agg 1,39 30| A F38 Aoz HaHe] 9

(9). Fimbria®ll ™3t 84 & Edv= vnd 2To744] Bal
Ha =), frEe] HEE, 294, 5, vigdss, Takio) X
1998~2001'3Aelol] Fe] ¥ #5049 fimbriae Yol th3t
4 A3, AB=90%) 29 (64%)o1 9% Fim 2 EH 3 o]
A EASHIL ZD(94%), VIDTHE(85%), Z2F2(90%)]
M Fim 39 E3Fo] $AS RAos BuETH23). o8
w9)e] Hanfgo] waw, fallitae] @33 oo tigk 4ol
& B ARNEAAA] ekghom, 7)ol Z=re] WAlES]
A7) 2 Ao W Wl g ZloE FgE mebA

TUelAz ol BHE wolol ek AF £4 BVt
29 B4 AR g Ve sejof T Flo g Hon, o} 9
S &

gk A&Ao|al F7]AR1 ZAAAY FEo] BT FoE A7
Hrh

gk Holl e B. pertussis?] RO EZFE HFEATA A &
o]} pertussis toxin (PT), filamentous hemagglutinin (FHA),
adenyl cyclase (ACT) 59 AR 3t SA4AT7} 43
Hlth4, 11). 53] FHAT binding domaing F3) HHTe] &
1= W 3 8 s a5 Solds dYshet F
238 I3ks 5k B neutrophilel] &3 A& 3w}

Table 2. Serotype determination of anti-agglutinogen and anti-fimbriae from Korean isolates (1999~2006)

Anti-agglutinogen ~ Anti-fimbriae

Anti-agglutinogen Anti-fimbriae

Isolation time  Strain name Isolation time  Strain name
2 3 2 3 2 3 2 3
1968 K23 + - + + + 2002 KNT29 + + - + -
1972 K1 + - + + + KNT30 + + - + -
K2 + - + - + KNT31 + - - + -
K3 + - + + + KNT35 + + - + -
K5 + - + + + 2003 KNT36 + - - + -
1999 KNT1 + + + - + KNT37 + - - + -
KNT?2 + - + + + KNT38 + + - + -
2000 KNT3 + - - + - KNT39 + + - + -
KNT4 + - + - + KNT40 - - + - +
KNTS5S + - + + + 2004 KNT41 + + + + -
KNT6 + - + - + KNT42 + - - + -
KNT7 - - + - + KNT45 + - - + -
KNT8 + - - + - KNT46 + - - + -
KNT9 + - - + - KNT47 + - - + -
KNT10 + - + - + 2005 KNT48 + - - + -
KNT11 + - + + + KNT49 + + - + -
KNT12 + + - + - KNTS0 + - - + -
KNT13 + + - + - KNT51 + - - + -
KNT14 + - - + - KNT53 + - - + -
KNT15 + - - + - KNT54 + - - + -
KNTI16 + + - + - KNTS55 + - - + -
KNT17 + - - + - KNTS56 + - - + -
KNT18 + - + - + KNT57 + - + + -
KNT19 + + - + - KNT58 + - + + -
KNT20 + + - + - 2006 KNT59 + - - + -
KNT22 + - + + + KNT60 + + - + -
2001 KNT23 + - + + + KNT61 + - - + -
KNT24 + - + + - KNT62 + + - + -
KNT25 + + - + - KNT63 + - - + -
2002 KNT26 + + - + - Refl Tohama I + + - + -
KNT28 + + - + - Ref2 ATCC 9797 + - - + -
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ABSTRACT : Serotype Variations of Agglutinogen and Fimbriae in the Korean Isolates of Bordetella
pertussis
Sang-Oun Jung, Yu-Mi Moon, Hwa Young Sung, Yeon Ho Kang, and Jae-Yon Yu*
(Division of Bacterial Respiratory Infections, Center for Infectious Diseases, National Institute
of Health, Centers for Disease Control and Prevention, Seoul 122-701, Republic of Korea)

Bordetella pertussis is pathogenic bacteria causing pertussis, a infectious respiratory disease for the infants. The
incidence rate of pertussis was significantly decreased after introduction of vaccine. However, increased per-
tussis cases are recently reported in several countries with high vaccine coverage. One of the inferred reasons is
genotype or serotype variation between circulating strains and vaccine strains. Therefore, it is required to con-
firm the variation status of the isolates by genotype or serotype analysis and the possibility of pertussis outbreak
in Korea should be estimated. For this, the serotype variations of the isolates from 1999~2006 were investigated
in agglutinogen and fimbriae. As the result, the most frequent serotype in the isolated strains was agglutinogen 1
and fimbriae 2 serotypes. Moreover, serotype transition from vaccine serotypes to non-vaccine serotypes was
observed. Especially, the transition pattern of agglutinogen serotype was directed to increase a different type
(agg 1) from the vaccine type (agg 1,2). However, in case of fimbriae, the same type (fim 2) with vaccine strain
was increased. These results were also observed in other countries with increasing incidence of pertussis. For
more predictable results to know increasing possibility of pertussis incidence in Korea, the studies on genetic

variations of antigenic determinant genes and prevalence of antibody titer in normal population should be per-
formed in the further.



