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Background/Aims: Clinical isolates of Helicobacter pylori(H. pylori) can be divided
into at least two major types. Type I bacteria express VacA(vacuolating cytotoxin) and
CagA (cytotoxin-associated antigen), type II bacteria do not express VacA or CagA. The
purpose of this study is to evaluate the changes of gastric histology and serum level of
gastric peptides(gastrin and pepsinogen) according to the bacteriological types in H. pylori
infection. Methods: In patients with H. pylori-positive functional dyspepsia, we classified
the type of infection serologically by detccting IgG antibodies to CagA and VacA. Each
patient was also evaluated for the degree of gastric inflammation and serum concentrations
of gastrin and pepsinogen(PG). IgG antibodies to these proteins and concentrations of
gastrin and PG were detected by using a immuno-blot kit and a radioimmunoassay kit,
respectively, from the sera of each patient. From endoscopically biopsied antral specimens,
the degree of gastric inflammation was evaluated by scoring inflammmatory changes.
Results: 1) In 53 patients of functional dyspepsia, 38(72%) cases were H. pylori-positive.
From 38 H. pylori-positive patients, it revealed that 16 cases(42%) were infected with
type I bacteria(type 1 subgroup), 7 cases(18%) with type II bacteria(type 1I subgroup),
and all the remaining 15 cases(40%) with CagA +/VacA — bacteria(type 11l subgroup).
2) The mean value of gastric inflammatory score was highest in type 1 subgroup, and
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then type III, type II subgroup and H. pylori-negative group, in decreasing order. The
mean score of type I subgroup(5.79+ 1.37) was significantly higher than the scores from
H. pylori-negative group(1.59+0.93, p<0.001) or type II subgroup(4.00+1.90, p<0.05).
3) The serum levels of gastrin were higher in H. pylori-positives than H. pylori-negatives,
but there was no significant differences among H. pylori-positive subgroups. The serum
levels of PG showed significant differences among H. pylori-positive subgroups. PG-I was
significantly higher in type 1 subgroup(82.7:+24.8 ng/ml), compared with type II sub-
group(53.2 + 15.6ng.ml)(p <0.01). PG-II was also significantly higher in type I subgroup
(20.2+6.9 ng/ml), compared with type I1(12.5:+4.2 ng/ml) and type III subgroup(14.7 =
6.5 ng/ml)(p<0.05). 4) Gastric inflammatory scores did not correlate with serum levels
of gastrin, but it correlated with serum levels of PG-I(r=0.4517, p<0.05) and
PG-II(r=4546, p <0.05). Conclusions: We could observe that type I infection of H. pylori
was associated with most severe gastric inflammation and increased serum levels of PG.
Serologic typing of H. pylori infection can be a simple method to predict the severity
of infection and may be useful in selecting subjects who need eradication therapy in
patients with functional dyspepsia. (Korean J Gastrointest Endosc 18: 11~20, 1998)

Key Words: Helicobacter pylori, CagA, VacA, Gastrin, Pepsinogen, Functional
dyspepsia
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Pepsinogen I1 RIABEAD kit(Dainabott, Tokyo, Ja-
panyE AH&ste] WAA w3 Y (radioim-
munoassay) 2. 4l c}.
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Table 1. H. pylori positivity and serologic typing of
infection in the subjects

No. of cases

HP (-) 15 (28%)

HP (+) 38 (72%)
Type 1 16 (42%)
Type II 7 (18%)
Type HII 15 (40%)

Total 53

HP: H. pylori, Type I. CagA+/VacA+; Type II: CagA
—[VacA—; Type III, CagA+/VacA—

Table 2. Gastric inflammatory scores and serum levels of gastrin and pepsinogen

HP(+) (n=38)

HP(-) (n=15)
Type I(n=16) Type Ii(n=7) Type HI(n=15)
GIS 1.59+0.93 5.79+1.37" 400+ 1.90° 5.60+1.77°
Gastrin (pg/ml) 46.8+21.9 103.7+113.2° 77.4+66.1 104.3+119.1¢
PG-I (ng/ml) 56.7+273 82.7+24.8% 532+15.6 70.1+26.9
PG-II (ng/ml) 10.2+5.4 202+6.9% 12.5+42 147+6.5

HP: H. pylori; GIS, Gastric inflammmatory score; PG, Pepsinogen, Type I: CagA+/VacA+; Type II: CagA —/VacA
—; Type III, CagA +/VacA—, “p<0.001 vs. HP(—); *p<0.05 vs. Type II; p<0.01 vs. HP(—); p<0.05 vs. HP(—);
‘p<0.01 vs. Type II; fp<0.05 vs. Type III by Mann-Whitney U test
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o] % 38¢)|(72%)llA] H pylori 7t <A olsict.
H, pylori %41Q) 384oll4] CagA 3! VacAol tidt
IgG A FAQ = 47 316(82%) W 164
42%) olglen, Zd fAH=E FHw ¥
(CagA +/VacA+)o] 16)(42%), 1% (CagA --/VacA
=)o) 791(18%) 1o U] 1541(40%)v= &
F CagA+/VacA—(o]3} M2 AP oiich
(Table 1).
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Fig. 1. Gastric inflammatory scores according to serologic
types of H. pylori(HP). 1, II and I, each represents
the serologic type of H. pylori. I, CagA +/[VacA+;

HP (+)
Fig. 3. Serum pepsinogen-I levels according to serologic
1I, CagA—/VacA—; III, CagA+/VacA—. *p< types of H. pyloriHP). 1, I and T, each
0.001, **p<0.01, ***p<0.05 by Mann-Whitney U represents the serologic type of H. pylori. I, CagA
test. +[VacA+; II, CagA--/VacA—; HI, CagA+
[VacA—. p<0.01 by Mann-Whitney U test.
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Fig. 2. Serum gastrin levels according to serologic types of

Fig. 4. Serum pepsinogen-II levels according to serologic
types of H. pylori(HP). 1, I and 1II, each

H. pylori(HP). 1, II and III, each represents the
serologic type of H. pylori. I, CagA+/VacA+; 1],
CagA —[VacA —; III, CagA +/VacA —. *p<0.01,
**n < 0.05 by Mann-Whitney U test.

represents the serologic type of H. pylori. 1, CagA
+/VacA+; II, CagA-—[VacA—; III, CagA+
[VacA —. *p<0.0l, **p<0.05 by Mann-Whitney
U test.
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Fig. 5. Correlations between gastric inflammatory scores and serum levels of gastrin and pepsinogen. Gastric inflam-
matory scores did not correlate (r=0.1822, p>>0.05) with serum levels of gastrin(A), but it correlated with serum
levels of PG-I(r=0.4517, p<0.05)(B) and PG-II(r=4546, p < 0.05)(C). r and p value by Pearson’s correlation test.

% f9E 945 9F A5 Table 29}
2k B AF Ao 18, WY, ud, H pylori
T4 €08 Eon], RE {34 H pylori
=4 dloll vlal §-93A Eghen FPRE 1T
Yol ol vlah fslA FAeh(Fig. 1).

3) AT {3 YA gastrin Y pepsinogen
2 %A Y 94 gastrin, PG-1 Y PG-IIX]
+ Table 28} v}, " gastrinX] &= H. pylori 9
ATy 9 W)X FAF vl Fghoo}
FATH Y] F2 Aol Y thFg. 2).
A PGA|= H. pylori FA3TNA ATl vl
FrolslA Fton, FATH FHTANE Folg
ZHol7t AU ek PG 1Yol 18 wvle) $-2]
3A] E%ev(Fig. 3), PG-IXE 18o4 N8 7
3ol wisl §-2JslA E9kthFig. 4).

4) A= =2 wel ¥A gastin Y
pepsinogenX| 2}2] @A Qe FEHA
AEHET)IE YA gaswinX|eh FoT A AA7}

Koy 934 PGI 9 PGNIsH: 43AIFD 7
Z} 04517 B 045465 S8 AAAAE B}
(Fig. 5).
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Aol ¥SFo= H. pylori F7-9) oF 60%7} cagh
FAAE B Qo2 FelA 9ok’ Caghs
2Riodel BA4E A Do SRUA P
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2R glon B Fule] watPe) sjskl el
A& Aok shake] 88~100%, ©h 7154 L35
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FAAEo] 7154 L£FEFFAANE 80%EF 43
steg Folo) Bk gl dA|ggdAgae] |
o) 125 HoiFa =dl, el H. pylori
7o) FFopgel Fulst Aol ASE A4
Z3 Qe

H. pylori o} A=A o] in vitrool| Al AR TE
FE3 Gobe Ao 1988 Leunk™ ol )3 3
28 B3 3, o]F thE AFoARE ¥lH
v}, A AN H pylori TF2] °F 50~60%7} o]
9} 7+e ZTEY A EE-A(vacuvolating cytotoxin)E
AR FFox+FF)Yol wE AL e
ol 8 tox+FF vlAGAAH Fxlol] w3
A FA AL FatollA Fo3lA whel s A
oz ¢ QEd, & R o3y Al
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+3%F7t 28] sk 19921 Cover®} Blaser
o 28l tox+FFZRE|S] FTFI AE=L A
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o] g)Aut GujAEe] FEIIL FUHEE BT
23971 glon], wd nlea 2d AYelde
AAH AEEL GE02 H%o] FsEle A
o] & =t AAe in vivo MEZL W
o]BE 7 02 87kDa el N3t ¥AFeHH
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in vivo(B 4 W) o in viroo| A 8] AEFL
wso] JABAE FAST A3 F2AF Aew
Rasls 9
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CagA Aol tox— FF+E CagAr A4S E A
T4 WHo) Caghst BHHA Aoz B A
Th19 2} M9 Bael oJahd tox+/Cagh
— XEE tox—/[CagA+FFE EAFE Kisldd
AZEL Wlol Cagarl B5Holx 82 A
Asta 9ok QRN E 1Y 3 Ny F9 2
e} #Hog BFESIE sl CagA W VacAo|
B5 ofAeld 18, BT S0 IHeg ¥/
3} H. pylori T2 2F 56%71 18, <F 16%7} 11
Holz} st B A7 AT} sl H. pylori
FAQ 7154 £3EFF s 2% d
Aerd 18 724, 18%7F 13 ZAedolgier viw
A)(40%)= CagA+/VacA -3 7Zedolgierm CagA
~] VacA+¥L 3t o|x glgicth

a2EQY] AT ATE Fel 2 cagA §A
Y wE THYF VacA THYo] BAHE AT
=4 iy 9HY dA7E dew d%Hew
Aok Agke] Hiolo)) Fojdtvhe Aoz FFd
& 9leh. 22y} CagA 9 VacAd] A&d 43#
£ 9 0|59 Aok Fibol]l Fofsle AR 71A
o opy AR Wske

A QA B pylori BN BAHE A
o =A% W 9 AseE W) A 3l
o A% Mtz duSe) i, AU E
' AN nfFe 7F ASAEY] AFe] 4H
A 9ek'? weldArel =22 gE Witele] Al
ol gk Batoll ojsld, CagA FAdloliA FA
oA wlal 4 At ZARA Wt Astel
CagAt STt ZAUA 939 FEES
A BA7E 208 iy vitro A A ZEA ol
A IL-8% e cytokines] HulE ZHAZTHL
wasa gokd vhea mae) AgPe o5
VacAE A=A $dut dsflol] Hejstar CagA
© qdaiee fuel Bolwe ANHFD 3
o} B AellAE 13 ZhedollA 18 zhdell vl
SostAl dF ubge] Adhe AE EY &
At

A7) A1ed Heldret 223 wiste] fA)
o] gt Baele Zal, weldziel Aol A5

= wiste] Al A= ¥HA u) gk o)
He BAE FHE A WeldA Q¥ H
pylorig] @473 A% WAL ozl g
Holets PztEict. WA H. pylori ZFd5oNA 4
o2 PAEE dHY A HIFE= Y
2 1A gastrinX]| ¢} A4S gastrinX] 9] F7t, A
PG-12¢} PGIIX|e] =7} 9 PG yIule] 7,
somatostatin ¥-5.2] ZHAEFo] B3E e}’ o]
3k WH3tE A AF9 FFEE sz
7o WA A4 e BYEE e Ho
H. pylori 7Z+9d9) 84 9 Aai7E A=
dl 8% ¥4 EAAE Easiz gt H
pylori 44X 83 PGX|7} F7lsbe= 71Ae B
3| g3 A A gokAnt, et AFe 2 QA zy-
mogen®] YFo 29 &9 F7}, ALGIAE £
wol| T4 9] Frlell o8 Sj4eg FulH PG
o] A4, v FHAl F7HE gastring®] trophic
actionel] 23 F A £k 71 gl PG §A49 &
A% Az YRNA Audstzm ok’ ¥y
gastrinX] 9] S71sl= 713 g obF AEs] yhe
A ¢kgkom, H. pyloriol Al 2-u]E ureaseol] |
3 whAsk kR ool HHFe] hte|3t g of
Al gastrin 28] Z7}1* H. pylori Zbedell 28k
AZ A El A fl= = cytokineol| 2% gastrin &
o] 225 somatostatin 5-H] Al €3 o)
ol BujEs So2 P7Eo|A 2 gt

welolAlel s wisiele] fAlell A
E, B A7 Asld ofsid, @A 13 o
oflA oE Holl vl AsEH Wy Ao
53] PGAI7L Fo8A 71 | AL 3G 5
ARt BH gastrind 13} M ANA MYl u)
3 2719 A4S Boloy FAIHoZ folA
orgtem "A PGPG-1 W PGl )& 1¥A
3ol wlal FelstAl S7kE At

=283 wzlel A3t Wit fJAlE, B
AT Aol spi, A gastrind A LIS
<3t ABBA7) sidley €3 PG Frte |
g 0 2% Ag 4533 ARdAZE Ak
ol 13 ZdollA] AEZ49} CagAoll 2|3 42
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A A3 A g 4F5HE ol A%
4 wistele] WAEH HAE AN T3 Q)
th. B 9% ol ohE cytokine & o}E o}
33 «dF v/l (inflammatory mediator)e] -§
o 9% 45A4L4% AsHHe] Feje
I dof & Zojrt

BEHRLZE H pylori ZZ4F9] ATEH §8
£ Yo R 2 A gA%H 13
(CagA+/VacA+) ZFdollA] &8l uls) =3
4 w3t o Ay Wt Aside e &
T Alen, 3 Efol o#l Hsde] Fxot d
d PG H3E o=AE &Y F e AR
7=t olg} o] WA Ao Y KPS
ERshe S vz fo|d wez H
pylori Y452 AAAQ 5= HAE 5 3
of, $2. 8 H. pylori FA 7164 &£3E8%F &
ZellA w28 dEs AARsed Favt

€ AEE o] 84 + gledz 7=

| g

V5A &a8EgS 5345 A2 H pylor
Y ARE WA CagA I VacA ol w
€ H pylori 94 F8<& ol& <ol gt IG
GHE FAst] g2 EF3de T4
o thgulct A8 =23 g do Y3t 459
< AR YA gastin Y PG FEE
ZAsld 7] FEH 949 =2F%H W 9
¥ gastrin Y PGX|9] W3E FAs o33
e ARE A%k

) 7154 &3EFS 53415 384)(72%)l A
H. pylori A olgiom, Al cidollq Zdd
f3e BER3 A 1%(CagA+/VacA+) 164
(42%), NI8)(CagA —/VacA—) 74|(18%) o]l e
YA 154)(40%)= 25 CagA-+/VacA— (%))
o]t

2) 439 dF9) 559 HFHE EelA vt
7z Estem MY, 03, H pylori S4EIUt
RE HollA H. pylori S40 vl3l SAGH 2

frelstAl w3 §8eE 13(5.79+ 1.37)0l
Al 1% (4.00+1.90)e)] vld) FJ&A E%dp<
0.05).

3) ¥H gastrinX|= H. pylori FAFNA &4
ol wla] kot AT FHY o
2ol gigic). €A PGHE A FW 87l
Zto]7} 9lol, PG-IX|& 18(82.7+24.8 ng/mloilA]
1% (53.2+15.6 ng/ml)ol] H)3 §-olslA] Hgrom
(p<0.01) PG-IIXE 13 (20.2+6.9 ng/mloll4] 113
(12.5+4.2 ng/ml) =) M3 (14.7+6.5 ng/ml)el] B)3)
$2sAl Eokeh(p<0.05).

4) A4 45 SF 8A gastrinz] o= AT
FAPZE gl et 84 PG W PG-NI op+= 434
4} ZH7F 04517 9 045462 AUBAE Rt
(p<0.05).

ol4e} A2 H. pylori FFHSEoNA WA |
% (CagA+/VacA+) ZHolld =ZeH W3} g
g4 PGX Wt 7hA WY RAe & 5 A
Aok "WHgHo 2 7 3 EFeh= 4y
S vy §oldt WHOo R H pylori A5 F
FEE dFE T g, $2.2 H. pylori B4
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