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Özet: SAKIZ ÇlĞNEMENIN MiDE PH ÜZERiNE 
ETKlSl. 

Sa/uz çiğııeme tiikriik bezinin sehresyonwııı 4-10 misli 
artırmaktadır. Bıı nedeıılc .rnhız çıgııeme mide 
PH'sıııııı regiilasyoııııııda öııenıli bir rol oynayabilir. 
Bıı çalı,ıma salıız çiğneme i/,e mide PH'daki deği'jilılik­
lcriııi incelemeyi amaçlamaktadır. 

Çalı,ımaya katılaıı 20 göııülliiye iııtragastrik PH tespi­
ti için PH metre clektrodıı yııttıırııldu. Göııiillülerdeıı 
koııtrol grubu (n. 10) hiç bir ;;ey çiğııenıezkeıı diğer 10 
ki,ıi ı;aat 9 - 14 ara.,ı devamlı salıız çiğnediler ve her 15 
dahikada bir PH ölçümleri yapıldı. Sakız çiğııeme 
mide PH'ımıı öııemli derecede artırdı. Sa/uz çiğııcyeıı­
lerde koııtrolc göre saat JO'da %27, ll'de %27.8, 12'de 
%28.9, 13'de 'Yo41 ve 14'de %20.9 daha yüksek PH öl­
çüldü. Sa/uz çiğneyen grupta PH değerleri saat 10.30 
da kontrol grubu değerlerine düştü, ancak telırar yük­
ı;eldi. 

Bıı sonuçlar sahız çiğııemeııiıı mide PH'sıııı artırdığı­
nı ve asite bağlı mide özafagus lıa.,talıhlarınııı tedavi­
siııde faydalı olabilec:eğiııi diiıjiiııdiirıııelıtedir. 

Anahtar kelimeleı·: Sakız çiğneme, 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 eosophageal 1. 
Saliwary bicarbonate buffers eosophageal acid in 

Summary: Gum chewing is a major hyı;iological 
stiınulus of salivary sec:retioıı. With stiınulation, sali­
vary oııtput increases 4-1 O times over resting flow rate. 
lıılaxiınal salivary flow rates is lıealtlıy subjects (200 
ınl! /ı) approche ına."<.imal gastric juice flow rates tlıat 
occured dııring guın clıewiııg. Theref'ore the gıım chew­
ing may play a role iıı regulating gastric pH iıı lııı­
maııs. The aim of tlıis study to demoııstrate the gastric 
ac:idific:atioıı by measıırcmeııt of gastric luminal pH 
valııes cluriııg with or witlıoııth gıım chewiııg. 
Guın c:lıewiııg was sigııifıcantly more effective iıı iıı­
creasiııg gastric: pH wlıeıı gunı c:hewing was startcd at 
9.00 anı uııtil 2.00 oc'lock pnı. As compared with pla­
cebo pH was iııcreased by 27.0 % at 10 anı, 27.8 % at 
11 am, 28.9 % at 12 ııooıı, 41.0% at 1.00 pm, 20.9% at 
2.00 pm oc'lock. 

The pH curves are alınost similar with placebo and 
witlı gıım dıewiııg groups. Tlıe pli di!Tereııce betweeıı 
two groııps begaıı after gıun clıewiııg. lıı chewiııg 
groııp pH decreased araımd 11 oc'lock am, ııntil place­
bo valııe, tlı,cıı iııcreased to lıight lcvel agaiıı. 

lıı coııc:lıı.�ion the gıım clıewiııg stimıılates salivary se­
cretioıı aııd iııc:reased gastric lıııııiııal pH values. The 
resıılts may be bene/it to preveııt ga.�troesophagial pep­
tic disease. 

Key wol'ds: Chewinı; b'Unı, ı;:ıstric pH, lıunıan. 

common ref1ux2-6. NoTmal salivary flow decrea­
ses the duration of aciid 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 retlex is lost, a patient may 
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Tnble I: Tht! mc:ın uf g:ıstric Jumin:ıl pH v:ılucs for huuı-:;. 

pH v:ılut!s Dilforencc 

Time(lıuur) ht!twccn 
Mc:ın±SEM two groups 

Control gruup Gum chcwing (%) 

9.00 1.88 ± 0.53 1.72 ± 0.56 -8.5 
9.30 2.00 ± 0.(,6 2.55 ± 0.(j�j +21.6 

10.00 2.17 ± 0.80 2.97 ± 0.88 +27.0
10.30 2.28 ±0.G0 2.42 ± 0.(;6 +5.8 
11.00 2.42 ± 0.47 3.35 ±0.81 +27.8 
11.30 2.11 ± 0.40 3.03 ± 0.73 +30.4 
12.00 1.82 ± 0.41-; 2.56 ± ().(-il +28.9 
12.30 1.88 ± 0.53 2.28 ±0.58 +17.5 
13.00 1.84 ± 0.4(; 3.12± 0.7!-l +41.0
13.30 1.75 ± 0.40 3.00 ± 0.77 +42.0 
14.00 2.08± 0.53 2.(;3 ± 0.72 +20.!-l 

be predisposed to develop GERD2,7,8. 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 digestion15-18. 
They are particularly signifıcant in patients with 
pancreatic insuffıciency such as neonates and 
patients with cystic fıbrosis17,19. 

Gum chewing is a major physiological stiınulus 
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 rumürnnts 
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 stiınulus 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 humarı 20. 
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nunaim of this study to demonstrate the gastric 
asidifıcation by measurement of gastric luminal 
PH values during with or withouth gum che­
wing. 

MATERIALveMETHODS 

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
üıflammatory 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 adrnitted to a special 
ward. They were fasted since midnight. The 
electrodes were passed transnasally at 7 anı 
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. 
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RESULTS 

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

The pH difference between two groups began 
after gurn 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 hasal 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 m1d-aftemoon peak, then decreases to near 
zero-during sleep. 

KAPICIOĞLU 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 ar buffer 
hydrogen ions5,33. Although basa! 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 mi of hasal saliva can neutralize µ13 mol 
hydrogen ion (titrating 0.1 N HCI to pH 4.0) and 
that 1 mi of bethanechol-stimulated saliva can 
neutralize 22 mol hydrogen ion. Therefore, if a 
suffıcient volume of alkaline sa liva 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 
contro19,43-48. 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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