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ABSTRACT

Alpha — amylase enzyme activity was determined in the saliva samples
collected fromtwo 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. Theanalysis
of the saliva samples using buffered starch substrate solution revealed
specific activitiesranging 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 stickg/day). Mean valuesof 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) hasamean 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 findingsin this study, it is evi-
dent that cigarette smoke does not alter salivary al pha-amylase activity and
proteinlevel. © 2011 Trade Sciencelnc. - INDIA
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Alpha-amylase(a-1, 4-glucan 4-glucanohydrolase
E.C.3.2.1.1) isan enzymethat degrades starch to oli-
gosaccharide and then to glucose and maltose by hy-
drolyzing o.-1,4glucan bonds. It isthemajor form of
amylasefound in humans and other mammalsg?. The
enzymealso known asptyalinisfoundin salivaand
pancredti ¢ secretionswherethey servean obviousrole
in polysaccharidedigestion. More surprisingly, o-amy-
laseisasofoundinwholeblood, swvest, urineand tears

possibly for antibacterid activity!.

Indigestion, theroleof a-amylaseisprimarily the
first reaction of the process, generating oligosaccha-
ridesthat arethen hydrolyzed by other enzymes.

Starch a-amylase oligosaccharides
—>

a-amylase Maltose + Glucose.

e

Sdivary amylasepH inthemouthisdightly acidic
at 6.8, withinwhich theenzymeamylaseisableto func-
tion. Amylase present inthe tomach isdeactivated due
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to the presence of hydrochloric acid, also known as
gadtricacidwhich crestesan acidicenvironmentinwhich
amylaseisdenatured. In gastric juice adjusted to pH
3.3, ptydinwastotdlyinactivated in 20 minutesa 37°C.
In contrast, 50% of amylase activity remained after 150
minutes of exposureto gastricjuiceat pH 4.314.

o-amyl ase determination has been recognized as
an important diagnostic tool for many years because
elevated level sof the enzyme are associated with pan-
creatic disordersaswell asother diseases>".

Thetest for amylaseiseasier to perform than that
for lipase, makingit the primary test used to detect and
monitor pancrestitis. In certain cases, level sof amylase
may be elevated or reduced, inducing symptomsthat
require pathologica investigation. Generally, abnorma
levels of amylase may be linked to pancrestic prob-
lems. Some of the situationsthat may cause abnormal
amylaseleve sinblood areasfollows: Pancredtitiswhich
iscaused by inflammation of the pancreaswherethere
aredevated amylaselevel sin blood, whichmay bedue
to damagetothe cellsthat produceamylase. Thismay
beacute or chronic. Chronic pancrestitisisoften asso-
ciated with acoholism, though it can a so be caused by
traumato the pancreas®. Pancreatic cancer can also
lead to anincreasein amylaselevels, ascan gall blad-
der attacks and any bl ockagesin the pancreatic duct.
Cydticfibrossisanother cause of elevated amylaselev-
elsthat may be seen with pancrestic disorders.

Increased plasmalevelsof amylaseinhumansare
dsofoundin, sdivary trauma(including anaestheticin-
tubation), mumpswhich occur dueto inflammation of
the salivary glands and rena failure, dueto reduced
excretion®. In human physiology, o-amylase of pan-
cregticand sdivary origin havetheir respectiveisoforms
that behavedifferently onisoelectric focusing, and can
therefore be separated in testing using specific mono-
clonal antibodies. Salivary a-amylase hasalso been
used asabiomarker for stressthat doesnot requirea
blood draw,

Thesdivary anylasegene hasundergoneduplica
tion during evolution, and DNA hybridization studies
indicatethat many individua shave multipletandemre-
peats of the gene. The number of gene copies corre-
lateswiththelevelsof salivary amylase, asmeasured
by protein blot assays using antibodiesto human amy-
lase. Gene copy number isassociated with apparent
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evolutionary exposureto high starch dietg Y.

There could not beasinglestudy that directly mea-
surestheeffectsof cigarette smoke onthe digestion of
starch by amylase. But few studiesareavailablewhich
can monitor the effects of cigarette smoking or the ef-
fectsof nicotineon salivary amylaseectivity or levelg*2.
It hasbeen known from one study thet theleve of amy-
laseactivity inthesdivaof peoplewho smokecigarette
wasnot sgnificantly different fromthat presentinsdiva
of non smokerg*. Ancther study found that acute ad-
ministration of nicotineto non smokerswas associated
withincreased sdlivary amylaseactivity and protein lev-
edd,

Therefore by determination of salivary dpha-amy-
laseactivity among cigarette smokers, it would be pos-
sibleto ascertain clearly the effectsof cigarette smok-
ingontheactivity of salivary d pha-amylaseenzyme.

EXPERIMENTAL

Two hundred and fifty (250) volunteers(who were
not known to have any disease of the buccal cavity)
wererandomly selected from Awka, Anambra State,
Nigeria. Thevolunteerscomprise onehundred (100)
light smokers (< 10 sticks/day) and one hundred (100)
heavy smokers (> 11 sticks/day). And fifty (50) non
smoker subjectswere used ascontrol. All the subjects
were within the age bracket of 23 — 40 years. About
1.0ml of salivawas collected from each subject using
gpecimen samplebottlesand diluted to 1: 100 with physi-
ologica sdine(0.85% NaCl) using thetechniquepro-
posed by Jose and Marriana™. The specimenswere
stored at O°C to 4°C until analysiswhich could keep
them stablefor at |east one year®®. The starch substrate
used intheanalys swas subjected to thorough washing
inorder to reducetheviscosity* using dilute NaOH
(0.25%) 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 sol ution, and then another 900ml
of the buffer which was heated to boiling point was
added to thestarch suspension, forming agel. ThepH
of thebuffer wasabout 6.9 but thefind pH of thestarch
gel was 7.0 because of the alkalinity of the purified
starch.

Then glucose standard curvewas calibrated using
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aglucose oxidase Kit (GOD/PAPK:it) containing a
working glucose standard and abuffered glucose oxi-
dase reagent. With this glucose standard curve, the
amount of thereducing sugar (glucose) inthebuffered
starch substrate was determined. Also protein standard
curvewas cdibrated using astandard Bovine Serum
Albumin (BSA) inwhich 0.5g of BSA wasweighed
and dissolvedinonelitreof distilled water givingastan-
dard BSA concentration of 500ug/ml. Thiscurveisthen
used to estimate protein concentration of the saliva
sampl eg15.16]

ALPHA-AMYLASE ENZYMEASSAY

Routineandyssof thesalivasampleswerecaried
out with the buffered starch substrate using the
saccharogenic method of determination of human al-
pha-amylasd® rel easing glucose. Theglucosestandard
curvewas used to deduce the concentration of glucose
rel eased by each subject.

RESULTSAND DISCUSSION

Theandydsof thesdivasamplesfor different group
of subjectsreved ed specificactivitiesrangingfrom 1.27
to 2.32U/mgfor non smokers, 1.30to 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 salivao-amylase specific activitiesasshownin
table 1 were1.76 + 0.30U/mg, 1.77 + 0.30U/mg and
1.79 + 0.33 U/mg for light smokers, heavy smokers
and non smokersrespectively. Thesemeanva ueswere
subjected to astatistical test for differencein means
using the studentst-test which reveal ed no significant
differenceat 95% levd of confidenceinterva (table4).

a-amylase of salivary origin asobservedinthis
sudy dmost shareidenticd cataytic characterigticswith
those from other sources. In this study, the observed
range of a-amylase activity variesfrom 83.25U/L to
185.92 U/L for light smokers (< 10 sticks/day), 81.40
U/L t0 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. Sdivary a-amylaseasobsarvedinthisstudy
showed maximum stability for 7 daysor morewhen
stored between O°C to 4°C as recorded for apha-
amylaseof pancreaticand urinary origin®. Resultsfrom
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statistical analysisconducted on the different groups
showed that the differences between the mean values
for those subjectswere not significant. Furthermore,
themean valuesof specific activitiesasdrawninabar
chartinfigure 1, showed anonsignificant disparity in-
dicating that ci garette smoking may not account for the
incidence of pancredtitis, pancreatic cancer and other
rel ated diseasesin peoplewho smoke cigarette.

Itisobviousthereforefromthisstudy that cigarette
smokedoesnot inhibit amylasedigestion of starch, in
accordance with earlier studies of Nagaya and
Okuno™*?, although Maier et al ¥ reported that acute
administration of nicotineto non-smokerswas associ-
ated withincreased sdlivary amylase activity and pro-
teinlevd.

CONCLUSION

It can be concluded, thereforefromthefindingsin
this study, that cigarette has no effect on salivary o-
amylasedigestion of starch and that theamount of amy-
lase activity in salivaof peoplewho smoke cigarette
was not sgnificantly different fromthat presentinthe
sdlivaof non-smokers.
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