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INTRODUCTION

Chronic gastritis (CG) and peptic ulcer (PU) are
frequently-occurring diseases. Itisnow well recognized
that Helicobacter pylori (Hp) isamajor fact or that |eads
to CG and PU™®, In order to study the relationship
among T lymphocyte subsets, NO, Hexosamineand Hp
infection in patients with chronic gastric diseases, the
levelsof blood T lymphocyte subsets, plasmaNO and
hexosamine in gastric mucosa were measured
respectively in 30 patientswith CG and 32 patie nts of
PU+CG.

MATERIALS AND METHODS

Clinical materials

Thirty-two patientswith PU and CG (23 malesand 9
females, aged 20 to 68 years, mean age 43.2 )and 30
patientswith CG (18 malesand 12 females, aged 24 to
66 years, mean age 44. 3) were enrolled in the study.
Twenty healthy people with comparable ages acted as
control. All subjectswere excluded of hepatic and other
diseases.

Methods

Veinblood 2 mL from each fasted patient wasobtained for
blood T lymphocytesu b setsand NO determinations. Four
gadtric biopsesweretaken from gastric antrum 3cmfrom
pylorus (2 from curvaturaventriculi minor and the other 2
from ante -wall) for Hp, pathology and hexosamine
determinations. T-lymphocytesubsetsweredetermined by
FCM methods (FACS 420, by Becton-Dickinson
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Company, U.S.A.). Laser light source was 2
Wargon ionic laser, wavelength 488 nm. The
emerging gr een fluorescence by FITC was used
for fluorimetry by 520 nm long filter disc. The data
were processed by an HP-300 computer programme.
Hp infection was dia gnos ed if any two of the
following methodswere positive: (1) rapid urase test
(test kit procured from San Qiang Company); (2)
gastric mucosa smear with gram’s stain. The Hp
density gradients were according to Monshoy
staging grades: 0, free; |, afew; I, obvious (in al
fields of microscopy); |11, plenty or piled; (3)
Warthin-Starry stain of gastric mucosa.

Pathology

HE stain was used for observing mucosal
inflammation. The severity of gastritiswasgraded as:
mild: infiltrated inflammatory cellsonly at gastric pit
or intestina villas, moderate: infiltrated cellsin gland
lamina propria; and heavy: infiltrated inflammatory
cellsin muscular layer of mucosa. Determination of
hexo samine: two gastric biopsieswere ground into 1
mL liquid, centrifuged it, and supernatant was kept at
-20°C for measuring. Protein content in supernatant
was m easured by taking 20 uL sample and 500 pL
Coomassie brilliant blue G250 reagent at the
wavel ength of 600 nm by automatic analysis appa
ratus. 0.5 mL of the supernatant and 0.5 mL enriched
hydrochloric acid were mixe d together at high
pressure (147 KPa) for 30 min, put into 0.5 mL NaOH
(8.3mol/L) and acetyl acetone solution, boiled for 15
min and cooled, and then analy zed. Theresultswere
expressed as mg/mL. Hexosamine was cal cul ated as
following: hexosamine= supernatant hexosamine(mg/
mL)/supernatant protein (g/L). NO measureme n t:
(1) pre-measurement: Took 200 uL plasma and the
same amount of a cetonitrile, shook them, and
centrifuged for 10 min (5000 r/min), repeating once
again asabove, taking 10 pL of supernatant overflow
for measurement. Baseline810 high effect liquid phase
apparatus, made by Waters Company, U.S .A. and
486 outer purple detector were used. Conditions of
chromatostrip includ ed: m obile phase 2.5 mmol/L
LiOH water solution +50 g/L acetonitrile, velocity
of flow 1.2 mL/min, column temperature 40°C,
detection wavelength 214 nm, analysis cl oumn IC-
Pak Anion, 4.6 mm x 5 cm (Waters Company, U.SA.),
detectiontime 10 min.
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RESULTS

T-lymphocyte subsets in CG patients

Total lymphocyte (CDs*), helper lymphocyte
(CD."), suppressor lymphocyte (CDg"), CD,*/CDg"
in CG patientswere significantly lower than thos e
of normal control (P <0.05-0.01, Table 1). Eighteen
out of 30 CG patients had Hp infection (60%).
CD;*, CD," in Hp* group were significantly
decreased (P < 0.01, < 0.05), but CD,*/CDg" was
not significantly changed ( Table 2). In addition, the
study of the relationship between different
pathological changes and T lymphocyte subsets
indicated that: CDs*, CD,*, CD,*/CDg" in severe
CG weresignificantly decreased than thosein mild
tomoderate CG (P<0.01, <0.05, <0.05 respectively,
Table 3).

Table 1 T-lymphocyte subsets in CG patients (X s, %)

Lymphocyte CG (n =30) Normal control (n = 20)
CDs* 60.7 + 2.4° 68.3 £ 3.9

CD,* 35.8 £ 2.5° 43.0 + 3.8

CDg* 25.2 + 2.4 26.4 + 1.7
CD,*/CDs* 1.43 = 0.15° 1.64 £ 0.18

3P < 0.05, °P < 0.01, vs normal group

Table 4 Changes in hexosamine levels in CG, PU+CG patients
with Hp infectio n (X +s, mg/g)

CG PU + CG
Hp (+) Hp (-) Hp (+) Hp (-)
n=18 n=12 n=24 n=38
Hexosamine 406 45+ 7 39+8 51+7

3P < 0.05, "P < 0.01, vs Hp (-)

Plasma NO levels

InCG, PU+CG patients, thelevelsof plasmaNO (2514
pug/L + 364 pg/L, 2824 pg/L + 673 pg/L) were
significantly higher thanthose of normal control (2228
MO/l £ 214 pg/L, P <0.05, P <0.01), and thelevel of
plasmaNO in PU+CG patients (2824 pg/L + 673 pg/
L) was higher than those of CG patients (2514 pug/L +
364 ug/L, P<0.05). Thelevelsof NOin CG, PU+CG
Helicobacter pylori positive group were significantly
hi gher t hanin Hp group (P < 0.01, P< 0.05, Table5).
The study of the relat ions hip between different
pathological changesand NO levelsindicatesthat the
levels of NO in both groups with severe lesion were
significantly higher than those in mild to moderate
lesions (P < 0.05, Tableb5).

Table 5 Changes in plasma NO, pathological stages and Hp
infection in CG an d PU+CG (X s, pg/L)

Table 2 T-lymphocyte subsets in CG patients with Hp infection
(x£s, %)

lymphocyte Hp (+) (n = 18) Hp (-) (n = 12)
CD;* 59.7 £ 2.5° 62.2 £ 0.9
CD,* 34.8 £2.62 36.9 2.0
CDg* 253 %25 25.0 £ 2.3
CD,*/CDyg"* 1.42 £ 0.17 1.45 £ 0.12

3P < 0.05, °P < 0.01, vs Hp (-)

Table 3 Pathological stages and T-lymphocyte subsets in CG
(x £5,%)

Lymphocyte Mild-moderate (n =13)  Severe (n = 17)
CD;* 62.3 + 1.7 59.5 + 2.1°
CD,* 37418 354 2.7
CDg* 255+21 249 £ 2.6
CD,*/CDyg"* 1.50 £ 0.13 1.40 £ 0.13°

3P < 0.05, P < 0.01, vs mild-moderate

Hexosamine levels

The hexosamine levelsin patientswith severelesions
(38.0 mg/g + 3.8 mg/g) were significantly lower than
those with mild and moderate CG (47.0 mg/g + 7.6
mg/g, P<0.01). The hexosamine levelsin Hp* group
were significantly lower than thosein Hp- group (P <
0.05, Table4). In addition, 24 out of 32 PU+CG patie
nts (75.0%) had Hp infection. The hexosaminelevels
inHp* groupw eresignificantly lower than thosein Hp
group (P<0.01, Table4).

CG PU+CG
Hp (+) 2671 + 258 3071 + 398
Hp (-) 2282 + 387 2579 + 668
Mild-moderate 2328 + 413 2403 + 284
Severe 2656 + 251 2880 + 802

3P < 0.05, °P < 0.01, vs Hp (-); °P < 0.05, vs severe.

DISCUSSION

Asweall know, CGisclosely related to Hpinfection
[%-121 'but so far any report regarding the rel ationship
between CG and T lymphocyte has not bee n
observed. Our results showed that CD3*, CD,*, CDg",
CD4/CDg* T cellsin CG patients were observed to
be significantly lower than in normal control. This
indicated that the functioning of cellular immunity
wasimpaired in CG patients. In order to explore the
relationship between T lymphocyte subsetsand Hp
infection, this experiment divided CG patientsinto
Hp* grou p and Hp" group. The results showed that
CD3*, CD4* T cellsin Hp* group wer e significantly
decreased showing that Hp infection isrelated to
the decrease in the function of cellular immunity.
In addition, the majority of the severe cases of
CG (71%) had Hp infection, and the levels of
CD;*, CD,", CDg*, CD,"/CDsg *T cells were
significantly decreased than in mild to moderate
CG patients. Thisimplied that theimpaired function
of cellular immunity in CG patients especially in
severe cases, may possibly berelated to Hp infection.
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Gastric mucoitin-bicarbonate barrier is one
of main constituents of gastric mu cosal barrier(*314,
Gastric mucoitin contains polymer glucoproteins,
electrolytes, peptides, lipides, etc. The present study
showed that: the orientat ion of Hp is related to
pathogenic factors, such as lipopolysaccharide, urea
enzyme!*>*8 vacuole toxini**?4 and adhesiveness.
Hexosamine?? reflects the glucoprotein. So, the
purpose of this study was to evaluate the lesion of
gastric mucosal barrier by measuring the levels of
hexosaminein gastric mucosa. The results showed that
in CG, and PU+CG patients, thelevels of hexosamine
in Hp* group were significantly decreased thanin Hp
group. The more severely the gastric mucosa was
impaired, the higher the Hp infection rate was
(moderate 60.7%, severe 74.2%). Hp infection leads
tothedecreasei n hex osaminelevelsin gastric mucosa
especialy in severe cases. Itisthusindicated that Hp
is one of main pathogenic factors for endogastritis or
severe gast ritis.

NO isamultifunctional regulatory substance of
the body!?3%, It has many biological activities. It
participates in many physiological functions and
pathogenesisin digestive tract. Endogenous NO is
an important transmitter maintaining the blood flow
of gastric mucosa, and hasaroleininhibiting platel et
aggregation in gastric mucosamicrocirculation. The
resultsin this study showed that thelevels of plasma
NO in CG and, PU+CG patients were increased to
varying extents as compared to normal control, and
the levels of plasma NO in PU+CG patients were
significantly increased than thosein CG patients. In
addition, theplasmaNO levelsin Hp* group in CG
and PU+CG patientswere significantly increased as
compared to Hp  group. According to the
pathological stages, the morethe gastric mucosawas
impaired by Hp infection, the higher the levels of
NO were. It is suggested by our results that Hp
infection in gastric mucosa may induce an increase
in NO production by inflammatory cell$®. It might
be possibly animmune response of our body to resist
Hp infection, but the exact pat hogenesis needs to
be further confirmed.

REFERENCES

1  LiSQ, XuKC, Zuo JS, Meng XY. Evaluated to the therapeutic acti
on of different therapies to the duodenal ulcer. Chin J Med, 1995;
34:623-624

2 Shan ZW, Shen H, Zhang MJ, Xu JG. Relationship between differ-
entiation syndromes in stomach disease and Helicobacter pylori.
China Natl J New Gastroenterol, 1996;2:73-75

3 Chen XQ, Zhang WD, Jiang B, Song YG, Reng RZ, Zhou DY.
Reduced secretion of epidermal growth factor in duodenal ulcer
patients with Helicobacter pylori infection. China Natl J New
Gastroenterol, 1997;3:31

4 Xu CP, Gui XY, Liu WW, Wang ZH, Pan SW. Influence of
Helicobacter pylorion gastric mucosal barrier. China Natl J New
Gastroenterol, 1995;1:41-42

5 Xu GM, Ji XH, Li ZS, Man XH, Zhang HF. Clinical significance of
PCR in Helicobacter pylori DNA detection in human gastric
disorders. Chin a Natl J New Gastroenterol, 1997;3:98

6  GaoHJ LuXZ, Zhang XY, Zhao ZQ. AgNOR and rasp21 expression in

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

g astric mucosal lesions with Helicobacter pylori infection. China
Natl J New Gastroenterol, 1997;3:252

Lee AH. Pylori initiated ulcerogenesis: Look to the host. Lancet,
1993;341:280-281

Xiang ZY, Bugnoli N, Rappuoali R, Covacci A, Ponzetto A, Crabtree
JE. Helicobacter pylori: host responses in the peptic ulceration.
Lancet, 1993;341:900-901

Wang ZX, Shen HF, Chen HJ. Adherent properties of Helicobacter
pylori to human epithelial cells. China Natl J New Gastroenterol,
1997;3:35

Yang SM, Lin BZ, Fang Y, Zheng Y. Ultrastructural observation
on relation of H.pylori to gastric epitheliain chronic gastritis and
peptic ulcer. China Natl J New Gastroenterol, 1996;2:152-154
Fox JG, Correa P, Tayior NS, Thompson N, Fontham E, Janney
F, Sobhan M, Ruiz B, Hunter F. High prevalence and persistance
of cytotoxin positive Helicobacter pylori stains in a population
with a high prevalence of antrophicgas tritis. Am J Gastroenterol,
1992;87:1554-1560

Plebani M, Basso D, Cassaro M, Brigato L, Scrigner M, Toma A,
Di Mario F, Rugge M. Helicobacter pylori serology in patients
with chronic gastritis. Am J Gastroenterol, 1996;91:954-958
Xu CP, Gui XY, Liu WW, Wang ZH, Pan SW. Influence of
Helicobacter pylori on gastric mucosal barrier. China Natl J New
Gastroenterol, 1995;1:41-42

Mauch F, Bode G, Ditschuneit H, Malfertheiner P. Demonstra-
tion of phospholopid-rich zone in the human gastric epithelium
damaged by Helicobacter pylori. Gastroenterology, 1993;105:1698-
1704

Tsujii M, Kawano S, Tsuji S, Fussamoto H, Kamada T, Sato N.
Mechanism of gastric mucosal damage induced by ammonia.
Gastroenterology, 1992;102:1881-1888

Slomiany BL, Piotrowski J, Slomiany A. Effect of sucralfate on
the de gradation of hunan gastric mucus by Helicobacter pylori
protease and lipase. Am J Gastroenterol, 1992;87:597-599
Devenport HW. Effects of lysolecithin, digitonin and phospholi-
pase A upon the dog's gastric mucosal barrier. gastroenterology,
1970;59:505-509

Tsuji S, Kawano S, Takei Y, et al. Ammonia induces gastric cell
apop tosis : possible implication to Helicobacter related gastric
mucosal atrophy. Gastr oenterology, 1995;108:A244

Han FC, Yan XJ, Su CZ. Expression of the CagA gene of H.pylori
and a pplication of itsproduct. World J Gastroentero, 2000;6:122
Burroni D, Dell’Orco M, Commanducci M, D’ apolito M, Massari
P, Copas M, Manetti R, Rappuoali R, Telford JL. The Helicobacter
pylori cytotoxin : Gene structure and expression. Am J Gastroenterol
(Abstract), 1994;8:1292-1298

Crabtree JE, Taylor JD, Wyatt JI, Heatley RV, Shallcross TM,
Tompkins DS, Rathbore BJ. Mucosal IgA recognition of
Helicobacter pylori 120 kDa protein, peptic ulceration and gas-
tric pathology. Lancet, 1991;338:332-335

Shi XY, Zhao FZ, Dai X, MaLsS, Dong XY, Fang J. Effect of
jianpiyiwei capsule on gastric secretory function, mucosal
hexosamines and malonic dialdehy de concentrations in chronic
atrophic gastritisin rats. World J Gastroentero, 1998;4(Suppl 2):
104

Li XR, Wu JS, He ZS, Ma QJ, Gao DM. Overproduction of nitric
oxide in hibits vascular reactivity in portal hypertensive rats.
China Natl J New Gastroenterl, 1997;3:221

Rachmilewitz D. Role of nitric oxide in gastrointestinal tract.
World J Gastroentero, 1998;4(Suppl 2):28

Xu KD, LiuTF, Cing X. Significance of detection of plasma nitric
oxide, endothelin, endotoxin in patients with liver cirrhosis. World
J Gastroent ero, 1998;4(Suppl 2):64

Wen B, Ma GF. Determination of plasma nitric oxide, molitin and
their significances in ulcerative colitis. World J Gastroentero, 1998;
4(Suppl 2) :69

Zhao WM, Ma XH, Li ZJ, Yang CF. The effect of nitric oxide on
gastri ccarcinoma metastasis. World J Gastroentero, 1998;4(Suppl
2):78

Huang Y Q, Xiao SD, Zhang DZ, Mo JZ. Nitric oxide synthase
distributi on in esophageal mucosa and hemodynamic changes in
rats with cirrhosis. World J Gastroentero, 1999;5:213-216

Peng X, Feng JB, Wang SL. Distribution of nitric oxide synthase in
stomach wall in rats. World J Gastroentero, 1999;5:92



604 ISSN 1007-9327 CN 14-1018/ R

World J Gastroentero  August 2000 Volume 6 Number 4

30 YunY, Fei Guo, Matthias PA. Ebert, Peter Malfertheiner. Expression
of inducible nitric oxide synthase in human gastric cancer. World J
Gastroentero, 1999;5:430-431

31

Stuehr DJ, Marletta MA. Mammalian nitrate biosynthesis: mourse macro
phages produce nitrate and nitrate in response to Escherichia Coli
Lipopolysacaride. Proc Natl Acad Sci USA, 1985;82:7738-7742

Edited by Zhou XH
proofread by Mittra S



