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Ozet: SAKIZ CIGNEMENIN MIDE PH UZERINE
ETKISI

Sakiz gigneme tiikriik bezinin sekresyonunu 4-10 misli

artirmaktadir. Bu nedenle saliz  ¢igneme mide
PH'sunn regiilasyonunda énemli bir rol oynayabilir.
Bu ¢alisma saluz gigneme ile mide PH'daki degisiklik-

lerini incelemeyi amaglamaktadur.

Calismaya katilan 20 géniilliiye intragastrik PH tespi-
ti igin PH metre elektrodu yutturuldu. Goniilliilerden
kontrol grubu (n. 10) hig bir sey ¢ignemezken diger 10
kigi saat 9 - 14 arasi devamly sakiz ¢ignediler ve her 15
dakikada bir PH élgiimleri yapildi. Sakiz ¢igneme
mide PH'suni énemli derecede arturdi. Sakiz ¢igneyen-
lerde kontrole gore saat 10°da %27, 11'de %27.8, 12°de
%28.9, 13'de %41 ve 14'de %20.9 daha yiiksek PH él-
¢iildii. Salkiz ¢igneyen grupta PH degerleri saat 10.30
da kontrol grubu degerlerine diistii, ancak tekrar yiik-

seldi.

Bu sonuglar saliz ¢ignemenin mide PH'sint arturdige-
nt ve asite bagl mide ézafagus hastaliklaraun tedavi-
sinde faydalr olabilecegini diisiindiirmektedir.

Anahtar kelimeler: Sakiz ¢iineme, mide pH

Considerable evidence now demonstrates that-
salive and its components have multiple funci-
tons in the gastrointestinal (GI) tract. Saliva
acids in bolus formation; it lubricates, protects
and cleanses the pharyngeal and eosophageall.
Saliwary bicarbonate buffers eosophageal acid in

Suminary: Gum chewing is a major hysiological
stimulus of salivary secretion. With stimulation, sali-
vary output increases 4-10 times over resting flow rate.
Maximal salivary flow rates is healthy subjects (200
ml/h) approche maximal gastric juice flow rates that
occured during gun clewing. Therefore the gum chew-
ing may play a role in regulating gastric pH in hu-
mans. The aim of this study to demonstrate the gastric
acidification by measurement of gastric luminal pH
values during with or withouth gum chewing.

Gum chewing was significantly more cffective in in-
creasing gastric pH when gum chewing was started at
9.00 am until 2.00 oc’lock pm. As compared with pla-
cebo pH was increased by 27.0 % at 10 am, 27.8 % at
11 am, 28.9 % at 12 noon, 41.0% at 1.00 pm, 20.9% at
2.00 pm oc'lock.

The pH curves are alimost similar with placebo and
with gum chewing groups. The pH difference between
two groups began after gum chewing. In chewing
group pH decreased araund 11 oc’lock am, until place-
bo value, then increased to hight level again.

In conclusion the gum chewing stimulates salivary se-
cretion and increased gastric luminal pH values. The
results inay be benefit to prevent gastroesophagial pep-
tic disease.
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common reflux2-6. Normal salivary flow decrea-
ses the duration of acid contact with eosophage-
al mucosa, an important factor in the develop-
ment of gastroeosophageal reflux disease
(GERD)2,4. If salivary flow is depressed or if the
eosophagosalivary reflex is lost, a patient may
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Table I: The mean of gastric luminal pH values lor hours.

pH values Dilterence
o~ . between
himallisic Mean + SEM A
Control group | Gum chewing )
9.00 1.88 £0.563 1.72 + 0.56 -8.5
9.30 2.00 £0.66 2.55 £ (0.69 +21.6
10.00 2.17 £0.80 2.97+0.88 +27.0
10.30 2.28 £ 0.60 2.42£0.66 +5.8
11.00 2421047 3.35 £0.81 +27.8
11.30 2.11+0.40 3.03 £0.73 +30.4
12.00 1.82 £ 0.46 2.56 £ .61 +28.49
12.30 1.88 £0.63 2.28 = 0.58 +17.5
13.00 1.84 £0.46 3.12+0.79 +41.0
13.30 1.75 £ 0.40 3.00+0.77 +42.0
14.00 2.08 £ 0.63 26371072 +20.9

be predisposed to develop GERDZ2,7,8. Salivary
epidermal growth factor (EGF) stimulates GI
mucosal proliferation via a direct luminal effect
in the eosophagus and stomach9-14. The sali-
vary enzymes lingual lipase (LL) and salivary
amylase initiate fat and starck digestionl5-18.
They are particularly significant in patients with
pancreatic insufficiency such as neonates and
patients with cystic fibrosis17,19.

Gum chewing is a major physiological stimulus
of salivary secretion. Maximal salivary flow
rates in healthy subjects (200 ml/h) approche
maximal gastric juice flow rates that occured du-
ring gum chewing 20. The saliva play a minor
role in regulating postprandial gastric acidity in
humans, although saliva may play a more major
role in regulating gastric acidity in ruminants
21. This does not exlude a role for human saliva
in clearing much smaller amounts of gastric lu-
minal pH value.

Although, there are many studies about the gum
chewing, which is a potent stimulus of salivary
secretion via the cholinergic parasympathetic
nervous system 22-24 would also be potent sti-
mulus of cholinergic vagal gastric secretion 5,25-
28, there is little information on effect of regula-
tion in gastric luminal pH in human 20.
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nunaim of this study to demonstrate the gastric
asidification by measurement of gastric luminal
PH values during with or withouth gum che-
wing.

MATERIAL ve METHODS

Twenty healthy adult male volunteers partici-
pated in these experiments. Their age range
were 20 * 2 years. Subject had no history of
smoking or of taking non-steroidal anti-
inflammatory analgesics, or antisecretory use.
They ingested no medication for at least 15 days
prior to enrollment in the study. Before entran-
ce in the study, each individual had a medical
history taken and physical examination perfor-
med. All had normal biochemical and hematolo-
gical values.

Intragastric acidity was monitored continuously
using intragastric combined glass electrods
which allow accurate and reproducible measure-
ments 29.

The experiment started at 7 am and lasted at 2
pm. The volunteers were admitted to a special
ward. They were fasted since midnight. The
electrodes were passed transnasally at 7 am
and positioned in the gastric corpus under fluo-
roscopic control. The typ of the glass electrode
was situated 8-10 cm below the cardia. Measu-
rement began at 9 am. All subjects were stayed
in the bed during the study.



90

RESULTS

The mean of luminal pH values in shown in the
figure and table 1. Gum chewing was signifi-
cantly more effective in increasing gastric pH
when gum chewing was started at 9 am until
2pm. As compared with placebo pH was increa-
sed by 27.0% at 10 h am 27.8% at 11 h am,
28.9% at 12 h am, 41.0% at 1 h pm 20.9% at 2 h
pm. The pH curves as shown in the figure 1 are
almost similar with placebo and with gum che-
wing groups.

The pH difference between two groups began
after gum chewing, In chewing group pH decre-
ased around 11 o'clock am, until placebo value,
then increased to hight level again.

DISCUSSION

In this study mean gastric luminal pH increa-
sed 4-10 fold above basal pH in response to gum
chewing for 4 hours. There are many studies
about the gum chewing, which is a potent sti-
mulus of salivary secretion via the cholinergic
parasympathetic nervous system 22-24 would
also be a potent stimulus of cholinergic vagal
gastric secretion25-28.

Saliva is the watery fluid that normal bathes
the oral cavity, pharynx and eosephagus with a
variety of ions minerals and proteins.

The acinar cells of salivary glands transport
water via solute-slovent compling with NaCI30.
The ductal system resorbs electrolytes, secretes
proteins and carries saliva to the oral cavity.

Many physical stimuli are capable of enhancing
salivation. The smell and taste of food are the
most familiar25-28. The acts of suckling and
chewing are also effective stimuli. With stimula-
tion, salivary output increases 4-10 times over
resting flow rate20.

Up to 1.5 dl of saliva are produced and swallo-
wed per day20,28. The secretion of saliva fol-
lows a circadian rhythm which correlates with
feeding31. Salivary flow rises during the day to
a mid-afternoon peak, then decreases to near
zero-during sleep.

KAPICIOGLU ve Ark.

The buffering ability of saliva is supplied prima-
rily by bicarbonate5 and secondarily by proteins
and phosphates. The capacity for acid neutrali-
zation of saliva is directly related to its bicarbo-
nate content5. Increased salivary flow results in
increased bicarbonate concentration and therefo-
re increased acid neutralization. The weak bases
in normal saliva are sufficient to neutralize
small volume of refluxed acid6.

There are at least three theoretical mechanisms
by which saliva secreted during gum chewing
increase gastric luminal pH. First, the volume of
saliva produced during gum chewing could be
suffuciently large to dilute hydrogen ions in
gastric juice, reducing hydrogen ion concentrati-
on32. Second, saliva contains bicarbonate ions
and proteins that could neutralize or buffer
hydrogen ions5,33. Although basal saliva conta-
ins ~ 5 mmol bicarbonati/liter this increases
with salivary stimulation to 30 mmol bicarbona-
te liter or more5,27. In vitro studies have shown
that 1 ml of basal saliva can neutralize 13 mol
hydrogen ion (titrating 0.1 N HCI to pH 4.0) and
that 1 ml of bethanechol-stimulated saliva can
neutralize 22 mol hydrogen ion. Therefore, if a
sufficient volume of alkaline saliva is swallowed,
it is possible that a detectable decrease in intra-
gastric acidity could be demonstrated in vivo.

A third mechanism by which saliva could reduce
acidity may be an inhibitor of gastric acid secre-
tion contained in saliva. Extracts of salivary
gland and saliva reduce gastric acid secretion
when injected parenterally into animals34,35.
Recent studies have suggested that the inhibitor
of acid secretion in human salivary glands and
saliva is urogastrone, a peptide closely hemolo-
gous with or indentical to epidermal growth fac-
tor (EGF)36-38. Although parenteral administra-
tion of urogastrone reduces gastric acid secretion
in human39,40. It was unclear if this peptide
could inhibit acid secretion when swallowed as a
normal sonstituent of saliva41,42.

Numerous studies in rats have demonstrated
that EGF protects the gastrointestinal mucosa
from chemical injury. Animals that had the sali-
vary glands resected were susceptible to a vari-
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ety of experimentally induced gastric ulcers than
control9,43-48. Epidermal growth factor is also
the active cytoprotective factor in saliva9 and
that his protective or proliferative effect was not
due to decreased gastric acid secretion9-11. The
cytoprotective action of EGF may also be related
to the regulation of the mucus coat thickness
and composition. But human studies of the role
of salivary EGF in gastric cytoprotection show
little agrement49,50.
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In this study gastric luminal pH were signifi-
cantly different when saliva was expectrorated
by gum chewing. Our results suggest that salive
plays a major rol in regulating gastric acidity in
humans, although saliva may play a role in re-
gulating gastric acidity in ruminants21.

In conclusion, the gum chewing stimulates sali-
vary secretion and increases gastric luminal pH
values. These results may be benefit to prevent
gastroeosophageal peptic disease.
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