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ABSTRACT

Ascorbic acid, the reduced form of
vitamin - C, is secreted by the normal
stomach and may protect against
gastric carcinoma and peptic ulcera-
tion . This study examined the effect
of helicobacter Pylori (H.P) on the se-
cretion of ascorbic acid into gastric
juice and examined if H.P. eradication
improves gastric juice ascorbate val-
ues. Eighty six patients with dyspeptic
symptoms were included into the
study. Fasting plasma and gastric
juice ascorbic acid measurement, anti
H.P. IgG, rapid urease slide test and
bacteriological examination for antral
& corpus biopsy specimens during
endoscopy were done for all patients
at entery into the study. Gastric juice
ascorbic acid concentrations in 76

H.P. positive patients were significant-
ly lower (374.9+66.6 micromol/dl)
than those in 10 H.P. negative con-
trols, (507.8+9.04 micromol/dl)
(P<0.0001). Likewise, plasma ascor-
bic acid concentrations in H.P. posi-
tive patients were significantly lower
(322.7 + 92.2 micromol / dl) than
those of H.P. negative control (513.1
+ 17.5 micromol /dl) (P<0.0001). Of
the 76 H.P positive patients who re-
ceived one - week triple therapy
(Omeprazol, Amoxicillin & Metronida-
zole), H.P. was successfully eradicat-
ed in 66 (86.8%), and after one mo-
nth, their mean gastric juice ascorbic
acid concentrations rose to 453, +
76.01 micromol/dl (P< 0.0001) and
their mean plasma ascorbic acid con-
centration rose to (419.3+ 104.4 mi-
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cromol/dl) (P<0.0001). We concluded
that H.P. positive patients has plasma
and gastric juice ascorbic acid con-
centrations significantly lower than
those of H.P.negative subjects. Sec-
ondly, successful eradication of H.P.
improves secretion of ascorbic acid
into gastric juice. It is speculated that
this may increase protection against
gastric carcinoma and peptic ulcera-
tion.

INTRODUCTION

Ascorbic acid, the reduced form of
vitamin - C, is secreted in high con-
centration into the normal stomach
(Sobala et al., 1989). The importance
of this secretory mechanism may lie
in the ability of ascorbic acid to pro-
tect against the development of gas-
tric cancer (Chen et al., 1988) and
possibly also against developing pep-
tic ulceration .

In subjects with chronic gastritis,
gastric juice ascorbic acid concentra-
tions are considerably lower than
those in healthy controls (Sobala et
al., 1989 & Rathbone et al., 1989).
The major cause of chronic gastritis is
Helicobacter Pylori (H.P.) infection
and the change in gastric juice ascor-
bic acid concentrations may play a
part in the association of H.P. infec-
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tion with both peptic ulceration
(Rauws et al., 1989) and gastric car-
cinoma (Forman et al., 1991).

Some previous studies have done
to establish wether the low gastric
juice ascorbic acid concentrations as-
sociated with H.P. related gastritis are
a consequence of the infection, or a
predisposing cause to the infection
(sobala et, al., 1993, & Banergee et
al., 1994 and Rokkas et al., 1995) .
those studies concluded that H.P. in-
fection causes a reversible lowering
of gastric juice ascorbic acid concen-
trations. However, those studies com-
prised small number of patients. We
have studied subjects with and with-
out H.P infection and also subjects
before and after its eradication. This
study examined the effect of H.P. in-
fection on gastric juice and plasma
ascorbic acid concentrations and can
these concentrations be changed by
eradication of H.P.

PATIENTS AND METHODES
This study was conducted on 86
subjects (all are male) admitted to
Gastroenterology Unit, Medical De-
partment, Mansoura University Hospi-
tal. All subjects were complaining of
dyspeptic symptoms (epigastric pain,
heart burn, post - prandial fullness
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and, or vomiting).

The excluding criteria from the
study includes: patients with previous
gastrointestinal surgery, patients suf-
fering from other medical conditions,
patients taking antisecretory or anal-
gesic drugs and lastly patients in
whom initial endoscopy revealed up-
per gastrointestinal lesions other than
gastritis, duodenitis or duodenal ulcer.

All subjects in the study were sub-
mitted to thorough history taking and
clinical examination, and to the follow-
ing investigations (After 12 hours
overnight fasting):

A- A 5 mi of venous blood was
withdrawn for:

1- serological diagnosis of H.P. using
ELISA test for identification of anti
H.P. IgG.

2- Measurement of plasma ascorbic
acid using method discribed by
Lee et al. (1997) which was carried
out at the Clinical Chemistry Unit,
Clinical Pathology Department .

B- Upper gastrointestinal endos-
copy: through which the following
were done:

1- Aspiration of 5 ml of fasting gastric
juice through sterile plastic canula

for determination of gastric juice
ascorbic acid concentration using
method discribed by Lee et al.
(1997) .

2- Then after evaluation of the upper
gastrointestinal tract, endoscopic
biopsies were taken:

1- Antral biopsy for rapid urease slide
test for detection of H.P.

Il- 2 antral and 2 corpus biopsy speci-
mens for bacteriological examina-
tion for H.P. in Unit of Microbiology
diagnosis and Infection control in
Mansoura Faculty of Medicine .

* Classification: According to re-
sults of investigations, subjects were
devided into 2 groups: ‘
1- H.P. negative group (control

group): comprised 10 subjects,

they were urease, culture and se-
rology negative for H.P., their ages
ranged from 28- 60 years.

2- H.P. positive (patient group): com-
prised 76 patients with H.P. in fec-
tion as proved by urease & culture
tests (with/or without positive se-
rology), their ages ranged from 25-
61 years.

Treatment : Eradication of H.P.
was attempted in 76 H.P. positive pa-
tients using triple therapy for one
week: Omeprazole 20 mg twice daily,
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amoxycillin Igm twice daily and metro-
nidazole 500 mg twice daily (OAM) .

Follow up : H.P. positive patients
had a repeat venesection and endos-
copy 4 weeks after completing their
treatment to check their H.P. state
and ascorbic acid concentration in
plasma and gastric juice.

Statistical analysis : Was carried
out using SPSS program for window,
standard version, release-6,
(Gieseke, 1994). The analysis was
performed using paired and unparied
student t - test, fisher exact test, one
way ANOVA (t- test) (for comparing
the means of more than 2 groups).

RESULTS
Endoscopy at entry showed dif-
fuse gastritis in 16 patients, antral
gastritis in 27 patients and chronic ac-
tive duodenal uicer in 43 patients .

All 10 patients of the control group
were urease, culture and serology
negatives for H.P. In the patients
group, 76 were urease and culture
positive, while 69 (90.7%) were serol-
ogy positive for anti H.P. IgG (i.e. 7
patients were serology negative). So,
in relation to culture, the sensitivity of
serology was 90.8%, specificity was
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100%, positive predictive value was
100%, negative predictive vaue was
58.8% and overall predictability was
91.9%.

Of the 76 patients who received
one week triple therapy (OAM), H.P.
was successfully eradicated in 66
(86.8%) as determined by a negative
urease slide test and absence of the
bacterium on microscopy & culture of
antral biopsy specimens at 4 weeks
after treatment has finished. However,
healing of the lesions was complete in
all these 76 patients irrespective of
H.P. eradication.

At entery into the study, gastric
juice PH of H.P negative patients
(2.01£0.09) was statistically signifi-
cantly higer (less acidity) than those
in H.P. positive patients (1.67£0.12)
(P<0.0001). Plasma ascorbic acid
concentrations in H.P. positive pa-
tients (322.7+92.2micromol/dl) were
significantly lower than those in H.P.
negative subjects (513.1£17.5 micro-
mol/dl) (P< 0.0001). Likewise, gastric
juice ascorbic acid concentrations in
H.P. positive patients (374.9166.6 mi-
cromol/ dl) were lower than those in
H.P negative patients (507.8 £ 9.04
micromol/dl) (P<0.0001) (table 1). At
4 weeks after eradication course has
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finished, mean gastric juice ascorbic
acid concentrations in the 76 H.P.
positive patients rose from 374.9+
66.6 micromol / dl to 453.2+ 6.01 mi-
cromol/dl (P<0.0001), and their gas-
tric juice PH rose (Less acidity) from
1.67+ 0.12 to 1.97 + 0.21 (P<
0.0001). There was also a significant
rise in their mean plasma ascorbic
acid concentration from 322. 7+ 92.2
micromol/ dl to 419 +104.4 micromol/
dl (P<0.001)(table 2).

When comparing 66 H.P. positive
patients who were sucessfully eradi-
cated to 10 patients H.P, positive
without eradication before the treat-
ment, it was found that there was no
statistically significant difference be-
tween both groups as regard gastric

juice PH, plasma ascorbic acid and
gastric juice ascorbic acid concentra-
tions, while comparison after treat-
ment showed significant rise in gastric
juice PH, mean gastric juice and plas-
ma ascorbic acid concentrations in
successful eradicated patients (table
384).

Also when comparing 66 patients
with successful eradication of H.P.
before and 4 weeks after treatment,
there was significant rise in gastric PH
(1.67+0.13 to 1.99+ 0.21, P<0.0001),
plasma ascorbic acid concentration
(322.8 +96.8 to 439.1 + 95.5 micro-
mol/dl, P<0.0001) and gastric juice
ascorbic acid concentration (376.0+
68.4 to 467.5 + 67.8 micromol/dl,
P<0.0001) after treatment (table 5).

Table (1) : Comparison of values between H.P. positive patients and H.P. negative subjects

at entery into the study .

Gastric juice PH | Plasma ascorbic | Gastric Juice ascorbic
acid (micromol/dl) | acid (micromol/di)
H.P + ve (n=76) 1.6710.12 322.7492.2 374.9166.6
H.P - ve (n=10) 2.0110.09 513.1£17.5 507.819.04
statistics P<0.0001 P<0.0001 P<0.0001

Results expressed as mean + S.D.
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Table (2) : Comparison of values in 76 H.P. positive patie
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nts before and at 4 weeks after eradi-

cation of H.P.
Gastric juice PH | Plasma ascorbic | Gastric juice ascorbic
acid (micromol/dl) acid (micromol/dl)
Before eradication (n=76) 1.6740.12 322.7492.2 374.9466.6
After eradication (n=76) 1.9740.21 419.3£104.4 453.2176.01
statistics P<0.0001 P<0.0001 P<0.0001

Table (3) : Comparison of values between eradic

sted and noneradicated group at entery into the

study .
Gastric juice PH | Plasma ascorbic | Gastric julce ascorbic
acid (micromol/di) acid (micromol/dl)
Eradicated group (n=66) 1.6840.13 323196.8 376168.4
Non eradicated group (n=10) 1.610.04 323156.1 367155.9
statistics P=0.081 P=0.965 P=0.703

Table (4) : Comparison of values between eradicated and non-eradi

cated group at 4 weeks after

eradication .
Gastric juice PH | Plasma ascorbic | Gastric juice ascorbic
acid (micromeol/dl) | acid (micromol/dl)
Eradicated group (n=66) 1.99+0.12 439.1495.51 467.5176.82
Non eradicated group (n=10) 1.8110.12 288.7+56.61 358.6459.03
Statistics P<0.008 P<0.0001 P<0.0001
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Table (5) : Comparison of values in 66 H.P. positive patients before and after eradication of H.P.

Gastric juice PH

Plasma ascorbic
acid (micromol/dI)

Gastric juice ascorbic
acid (micromol/dl)

Before eradication (n=66) 1.670.13 322.6+96.84 376.0468.42

After eradication (n=66) 1.9910.21 439.1495.51 467.5167.82

Statistics P<0.0001 P<0.0001 P<0.0001
DISCUSSION (1989) postulated that the lower gas-

Ascorbic acid, a powerful antioxi-
dant, is potentially important in the
prevention of gastric cancer through
inhibition of the formation of carcino-
genic N-nitroso compounds by scav-
enging the nitric precursor and other
free radicle spices (Chen et al., 1988
and Niki, 1991). H.P. infection is now
recognised as a major independent
risk factor in the cause of gastric can-
cer. Reduction in gastric ascorbate
secretion may be one mechanism by
which increases the risk (Forman et
al,, 1991).

Our results confirm previous find-
ings that H.P. gastritis is associated
with low gastric juice ascorbic acid
concentrations (Ranthbone et al.,
1989; Sobala et al., 1989; Sobala et
al., 1993, Banerjee et al., 1994 and
Rokkas et al., 1995). They suggested
that this fall is not due to difference in
plasma ascorbic acid concentrations
or vitamin-C intake. Sobala et al.

tric juice ascorbic acid level in the
presence of H.P. gastritis may be ac-
counted for by reduced secretion, dis-
ruption of active uptake, increased
back diffusion through unhealtyy mu-
cosa and increased utilization by H.P.
Banerjee et al. (1994) explained the
mechanism whereby H.P. infection
lowers gastric juice ascorbic acid sec-
retory mechanism as a result of cyto-
pathic toxins released by the bacteri-
um . They also postulated that a
product of the polymorphonuclear
cells could impair the ascorbic acid
secretory mechanism itself, or in-
crease the consumption & degreda-
tion of ascorbic acid in antral mucosa,
resulting in lower amounts being
available for secretion into the gastric
juice . H.P. has been shown to poten-
tiate the polymorphonuclear leucocy-
tes oxidative burst (Mooney et al.,
1991) which is accompanied by a
considerable production of reactive
oxygen metabolites. Plasma ascorbic

MANSOURA MEDICAL JOURNAL
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acid within the microcirculation of the
gastric mucosa may be consumed in
the course of scavenging these reac-
tive oxygen metabolites.

Eradication rate (86.8%) of one
week triple regimen (OAM) in our
study was nearly similar to that of pre-
vious studies using the same regi-
men: 80% (Pieamico et al., 1996),
81.25% (Pilotto et al., 1998) and 87%
(Ell et al., 1998).

In this study, gastric juice concen-
trations of ascorbic acid were im-
proved by eradication of H.P. As
eradication of H.P. is known to restore
chronic gastritis to normal ( Rauws et
al., 1988), this is in agreement with
findings of low juice ascorbate con-
centrations in H.P. chronic gastritis
and high concentrations in patients
with normal gastric mucosa (Chen et
al., 1988, Rothbone et al., 1989 and
sobala et al.,1989). Our finding is in
agreement with that of sobala et al.
(1993), Banerjee et al. (1994) and
Rokkas et al. (1995) who concluded
that H.P. causes considerable but re-
versible lowering of gastric juice as-
corbic acid concentrations.

Plasma ascorbic acid concentra-
tions showed significant increase after

Vol. 30, No. 1 &2 Jan. & April, 2000

H.P eradication. This is in agreement
with that of Banerjee et al. (1994) who
explained this finding by decreased
tissue degradation of vitamin - C after
resolution of gastric inflammation and
may also to improved nutrition of the
patients after resolution of dyspepsia
after H.P. eradication. On the other
hand, sobala et al. (1993) found that
plasma ascorbic acid concentrations
did not change significantly with treat-
ment. They explained this by that
plasma ascorbic acid is mainly deter-
mined by the dietary vitamin-C intake
while the gastric juice ascorbic acid is
mainly determined by the active sec-
retory mechanisms of the gastric mu-
cosa which is impaired by H.P. in-
duced inflammation .

The ability of ascorbic acid to
scavenge reactive oxygen metabo-
lites (Niki, 1991) may protect against
the development of gastric carcinoma
(Chen et al., 1988) and may also pro-
tect against gastric mucosal ulcera-
tions. Reactive oxygen metabolites
cause lipid peroxidation and adverse-
ly affect the basement membrane, ep-
ithelial function and mucous layer.
Allopurinol, the free radical scaven-
ger, has been reported to be more ef-
fective than cimetidine in preventing
duodenal ulcer relapse (Salim, 1990),
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and given concurrently with H2 recep-
tor blockers may accelerate the heal-
ing of intractable duodenal ulcer
(Salim, 1991).

Qur study concluded that H.P. in-
fection results in impairment of gastric
antioxidant defences in the form of
lowering gastric juice ascorbic acid
concentrations and that eradication of
H.P. enhances gastric juice ascorbate
secretion . This may be an important
factor in the link between H.P. infec-
tion and both gastric carcinoma and
peptic ulceration .
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