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ABSTRACT

Alpha � amylase enzyme activity was determined in the saliva samples
collected from two hundred and fifty (250) volunteers who were not known
to have any disease of the buccal cavity. The volunteers comprise two
hundred (200) smokers of different categories and fifty (50) non-smokers
(control) randomly selected from Awka, Anambra State, Nigeria. All the
volunteer subjects were within the age bracket of 23-40 years. The analysis
of the saliva samples using buffered starch substrate solution revealed
specific activities ranging from 1.27 to 2.32 U/mg for non smokers, 1.30 to
2.45 U/mg for light smokers (< 10 sticks/day) and 1.27 to 2.38 U/mg for
heavy smokers (> 11 sticks/day). Mean values of 1.76 + 0.30 U/mg and 1.77
+ 0.30 U/mg were obtained for light and heavy smokers respectively while
the control group (ie non smokers) has a mean activity of 1.79 + 0.33 U/mg.
These mean values were subjected to a statistical test for differences in
means using students t-test which revealed no significant difference at
95% level of confidence interval. From the findings in this study, it is evi-
dent that cigarette smoke does not alter salivary alpha-amylase activity and
protein level.  2011 Trade Science Inc. - INDIA
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INTRODUCTION

Alpha-amylase (-1, 4-glucan 4-glucanohydrolase
E.C. 3.2.1.1) is an enzyme that degrades starch to oli-
gosaccharide and then to glucose and maltose by hy-
drolyzing -1,4glucan bonds[1]. It is the major form of
amylase found in humans and other mammals[2]. The
enzyme also known as ptyalin is found in saliva and
pancreatic secretions where they serve an obvious role
in polysaccharide digestion. More surprisingly, -amy-
lase is also found in whole blood, sweat, urine and tears

possibly for antibacterial activity[3].
In digestion, the role of -amylase is primarily the

first reaction of the process, generating oligosaccha-
rides that are then hydrolyzed by other enzymes.

Starch        -amylase       oligosaccharides

-amylase       Maltose + Glucose.

Salivary amylase pH in the mouth is slightly acidic
at 6.8, within which the enzyme amylase is able to func-
tion. Amylase present in the stomach is deactivated due
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to the presence of hydrochloric acid, also known as
gastric acid which creates an acidic environment in which
amylase is denatured. In gastric juice adjusted to pH
3.3, ptyalin was totally inactivated in 20 minutes at 370C.
In contrast, 50% of amylase activity remained after 150
minutes of exposure to gastric juice at pH 4.3[4].

-amylase determination has been recognized as
an important diagnostic tool for many years because
elevated levels of the enzyme are associated with pan-
creatic disorders as well as other diseases[5-7].

The test for amylase is easier to perform than that
for lipase, making it the primary test used to detect and
monitor pancreatitis. In certain cases, levels of amylase
may be elevated or reduced, inducing symptoms that
require pathological investigation. Generally, abnormal
levels of amylase may be linked to pancreatic prob-
lems. Some of the situations that may cause abnormal
amylase levels in blood are as follows: Pancreatitis which
is caused by inflammation of the pancreas where there
are elevated amylase levels in blood, which may be due
to damage to the cells that produce amylase. This may
be acute or chronic. Chronic pancreatitis is often asso-
ciated with alcoholism, though it can also be caused by
trauma to the pancreas[8]. Pancreatic cancer can also
lead to an increase in amylase levels, as can gall blad-
der attacks and any blockages in the pancreatic duct.
Cystic fibrosis is another cause of elevated amylase lev-
els that may be seen with pancreatic disorders.

Increased plasma levels of amylase in humans are
also found in, salivary trauma (including anaesthetic in-
tubation), mumps which occur due to inflammation of
the salivary glands and renal failure, due to reduced
excretion[9]. In human physiology, -amylase of pan-
creatic and salivary origin have their respective isoforms
that behave differently on isoelectric focusing, and can
therefore be separated in testing using specific mono-
clonal antibodies. Salivary -amylase has also been
used as a biomarker for stress that does not require a
blood draw[10].

The salivary amylase gene has undergone duplica-
tion during evolution, and DNA hybridization studies
indicate that many individuals have multiple tandem re-
peats of the gene. The number of gene copies corre-
lates with the levels of salivary amylase, as measured
by protein blot assays using antibodies to human amy-
lase. Gene copy number is associated with apparent

evolutionary exposure to high starch diets[11].
There could not be a single study that directly mea-

sures the effects of cigarette smoke on the digestion of
starch by amylase. But few studies are available which
can monitor the effects of cigarette smoking or the ef-
fects of nicotine on salivary amylase activity or levels[12].
It has been known from one study that the level of amy-
lase activity in the saliva of people who smoke cigarette
was not significantly different from that present in saliva
of non smokers[12]. Another study found that acute ad-
ministration of nicotine to non smokers was associated
with increased salivary amylase activity and protein lev-
els[9].

Therefore by determination of salivary alpha-amy-
lase activity among cigarette smokers, it would be pos-
sible to ascertain clearly the effects of cigarette smok-
ing on the activity of salivary alpha-amylase enzyme.

EXPERIMENTAL

Two hundred and fifty (250) volunteers (who were
not known to have any disease of the buccal cavity)
were randomly selected from Awka, Anambra State,
Nigeria . The volunteers comprise one hundred (100)
light smokers (< 10 sticks/day) and one hundred (100)
heavy smokers (> 11 sticks/day). And fifty (50) non
smoker subjects were used as control. All the subjects
were within the age bracket of 23 � 40 years. About
1.0ml of saliva was collected from each subject using
specimen sample bottles and diluted to 1:100 with physi-
ological saline (0.85% NaCl) using the technique pro-
posed by Jose and Marriana[13]. The specimens were
stored at O0C to 40C until analysis which could keep
them stable for at least one year[8]. The starch substrate
used in the analysis was subjected to thorough washing
in order to reduce the viscosity[14] using dilute NaOH
(O.25%) and then allowed to dry at room tempera-
ture. Then, the buffered starch substrate solution was
prepared using 15g of the dried starch suspended in
100ml of the buffered solution, and then another 900ml
of the buffer which was heated to boiling point was
added to the starch suspension, forming a gel. The pH
of the buffer was about 6.9 but the final pH of the starch
gel was 7.0 because of the alkalinity of the purified
starch.

Then glucose standard curve was calibrated using
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a glucose oxidase Kit (GOD/PAP Kit) containing a
working glucose standard and a buffered glucose oxi-
dase reagent. With this glucose standard curve, the
amount of the reducing sugar (glucose) in the buffered
starch substrate was determined. Also protein standard
curve was calibrated using a standard Bovine Serum
Albumin (BSA) in which 0.5g of BSA was weighed
and dissolved in one litre of distilled water giving a stan-
dard BSA concentration of 500ìg/ml. This curve is then
used to estimate protein concentration of the saliva
samples[15,16].

ALPHA � AMYLASE ENZYME ASSAY

Routine analysis of the saliva samples were carried
out with the buffered starch substrate using the
saccharogenic method of determination of human al-
pha-amylase[6] releasing glucose. The glucose standard
curve was used to deduce the concentration of glucose
released by each subject.

RESULTS AND DISCUSSION

The analysis of the saliva samples for different group
of subjects revealed specific activities ranging from 1.27
to 2.32U/mg for non smokers, 1.30 to 2.45U/mg for
light smokers (< 10 sticks/day) and 1.27 to 2.38U/mg
for heavy smokers, (> 11 sticks/day). The summary of
mean saliva -amylase specific activities as shown in
table 1 were 1.76 + 0.30U/mg, 1.77 + 0.30U/mg and
1.79 + 0.33 U/mg for light smokers, heavy smokers
and non smokers respectively. These mean values were
subjected to a statistical test for difference in means
using the students t-test which revealed no significant
difference at 95% level of confidence interval (table 4).

-amylase of salivary origin as observed in this
study almost share identical catalytic characteristics with
those from other sources. In this study, the observed
range of -amylase activity varies from 83.25U/L to
185.92 U/L for light smokers (< 10 sticks/day), 81.40
U/L to 185.92 U/L and 81.40 U/L to 185.92 U/L for
heavy smokers (> 11 sticks/day) and for non smokers
respectively. Salivary -amylase as observed in this study
showed maximum stability for 7 days or more when
stored between O0C to 40C as recorded for alpha-
amylase of pancreatic and urinary origin[8]. Results from

statistical analysis conducted on the different groups
showed that the differences between the mean values
for those subjects were not significant. Furthermore,
the mean values of specific activities as drawn in a bar
chart in figure 1, showed a non significant disparity in-
dicating that cigarette smoking may not account for the
incidence of pancreatitis, pancreatic cancer and other
related diseases in people who smoke cigarette.

It is obvious therefore from this study that cigarette
smoke does not inhibit amylase digestion of starch, in
accordance with earlier studies of Nagaya and
Okuno[12], although Maier et al.[9] reported that acute
administration of nicotine to non-smokers was associ-
ated with increased salivary amylase activity and pro-
tein level.

CONCLUSION

It can be concluded, therefore from the findings in
this study, that cigarette has no effect on salivary -
amylase digestion of starch and that the amount of amy-
lase activity in saliva of people who smoke cigarette
was not significantly different from that present in the
saliva of non-smokers.
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Figure 2 variation in mean values of glucose level among
smokers and non-smokers (control)

Figure 3 variation in mean values of protein level among smok-
ers and non-smokercontrol)


