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ABSTRACT

The clinical use of Amylase enzyme activity as a diagnostic tool for pancreatic diseases has been well established
but data on its use in other diseases such as typhoid fever and HIV/AIDS is scanty hence we carried out a
Comparative assessment of the serum, plasma and Urine Amylase Levels (activities) in Typhoid fever and HIV
/AIDS patients in order to ascertain its diagnostic value. Serum/ plasma samples were collected from 206 subjects:
81 typhoid fever patients, 75 HIV infected and 50 normal subjects. Urine samples were also collected from all the
subjects. The mean urinary amylase levels in typhoid fever, HIV infected and normal subjects were found to be
higher than the mean serum or plasma amylase levels of the same subjects. The mean serum amylase levels of
typhoid fever, HIV infected and normal subject were found to be almost the same with the mean plasma amylase
levels of the subjects examined as both fell within the normal range. The mean serum plasma and urine amylase
levels of typhoid fever and HIV infected subjects were found to be higher when compared with that of the normal
subjects even though they all fell within the normal reference range. This result notwithstanding, showed that
serum/plasma or urine amylase activity could be used as a diagnostic tool for typhoid fever and HIV/ AIDS patients
if these tests are carried out as early as possible. It therefore recommended that more studies be done to ascertain
the usefulness of Serum and urinary amylase analysis in differentiate between malaria and typhoid fevers both of
which have similar clinical features.
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INTRODUCTION

The enzyme amylase has a molecular weight of kess 50,000 Daltons. It is found in the salivaryngls, exocrine
pancreas and tissue specific isoenzymes. It catistiaguished by means of electrophoresis or tleafisnhibitors

[1]. Because amylase has molecular weight of less 50,000 Daltons, it is readily excreted by tlmé&y in urine.

Accordingly, the urinary excretion of Amylase ighiin patients with acute pancreatitis and its gmee reflects an
increase in its activity in serum.

Measurement of urinary amylase may occasionallyobevalue in the diagnosis of short lived episodds o
pancreatitis when the serum amylase is increasawsiamtly. The increased excretion of amylase gwrédonger
than the elevation in serum amylase activity and leelp establish the diagnosis of acute pancrealitie urinary
amylase may be elevated for 7 to 10 days whereasetum amylase returns to normal in 2 or 3 daygs ah attack

[1].
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Amylases are secreted by the salivary and pancregsinds into their respective juices, which entee
gastrointestinal tracts. These enzymes are impoftarthe digestion of ingested starch but the a@®glfrom the
pancreas play the major role because the salivagfase soon becomes inactive in the acidic envientrof the
stomach. Several Isoenzymes of both pancreaticsalidary amylases exist. The amylases that arenalor
present in serum are derived from both pancreassaliebry glands. The activity of serum amylasegsiafter an
obstruction to the flow of fluid from either thelisary or the pancreatic glands but the elevat®msually much
greater when the out flow from the pancreatic glsnalocked.

Acute pancreatitis is caused by blockage of theqgatic ducts by direct injury to the pancreatsstie by toxins,
inflammation or trauma, or by impaired blood flow the pancreas. The inflammation and autodigesbipn
pancreatic enzymes that accompany pancreatic injsuglly result in an obstruction to the flow ohpeeatic juice
into the intestine. High levels of amylase activitgy be found in pleural fluids in some cases ot@pancreatitis
[1]. So far it has been established that increasedm amylase levels is a diagnostic tool for peatir disturbances
but nothing has been said about serum amylase \étlelrespect to typhoid fever and Human immundaieficy
Virus (HIV) disease [2, 3]. The aim of this resdmatlerefore is to asses the serum, plasma and amiytase levels
(activities) in typhoid fever and HIV/ AIDS patienand also to find out if the enzymes could be @sed diagnostic
tool in clinical cases

MATERIALSAND METHODS

Materials used:

Test tubes, Racks, Centrifuge (Centromix P- selebdlicropipettes (Transferpette) Micropipette tip¥ater bath
(Unitromic 6320100p-selecta) Spectrophotometer ifAtd- 390 BTR- 815) 10ml pipette, Measuring Cylinder
Heparinized and plain Containers

Reagents used:
Phosphate buffered starch substrate, lodine salufstilled water, Blood, serum/plasma and Uriaenples of
typhoid fever, HIV infected and normal subjects.

Samples Assayed:
A total of 156 patients were studied: 81 typhoidefepatients, 75 HIV/AIDS patients and 50 normdijeats.

Assay of serum Amylase level.
Serum amylase analysis was carried out accorditigetcaraway Amylase method as described by Hayalet\al,
1973 [4].

Principle of Caraway Amylase method
Amylase is incubated at3Z for exactly 71/2 minutes in an alkaline (PH) dd phosphate buffered medium.

Starch substrate: The enzyme hydrolysed the staramaltose and other fragments. The amount oflstarhich
remains unhydrolysed at the end of the incubatierog reacts with iodine solution to give a violbtue black
colour, the absorbance of which is measured inextspphotometer at 620mm wavelength. Enzyme agtisit
measured by the difference in absorbance of thretstadine complex of the sample against that oéagent in
which there is no hydrolysis.

M ethod (Procedure)
Blood collected in heparinized and plain containgese placed in a Centromix P- selecta centrifugkthen spun
for 5 minutes to obtain the plasma and serum reispdc

Specimen: The method required 0.01mL of patients serum omtieized plasma that is free from haemolysis or
urine

a.Six clean and dry test tubes were placed on aaadkone was labeled B i.e the Black, while othezsewabelles

T i.e tests.

b.Using a Micropipette, O.4 mL of phosphate buffesgdrch substrates were withdrawn into each test tub
respectively.
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c.The contents of each test tube were mixed and glimca water bath preincubated af@%r 5mins to warm the
substrate.

d.0.01 mL of sample was added to the test labelegstubixed and incubated at®8%or 71/2 mins

e.The tubes were removed from the water bath and 6fiorking iodine solution was added to each tube.

f. 5ml of distilled water was added to each and mixet

g.The absorbances were read of the tests and realgeitin a spectrophotometer at 620nm againstldbtivater
Calculation:

The amylase activity (level) was calculated andregped in iu/L in the test sample using the follmpMiormula:

Amylase (iu/L) = AB—-AT x 800
AB

Where:
AB = Absorbance of reagent Black
AT = Absorbance of Test.

Preparation of Reagents
The phosphate buffered starch substrate and iabhegion were prepared according to the method riest by
cheesbrough 1987 [5].

To prepare starch substrate at PH 7.0

Di- sodium hydrogen phosphate 26.000 (anhydrousiHR@&),

Sodium Chloride 1.75¢g
Benzoic acid 8.60g
Soluble Starch 0.40g
Distrilled water to 1 litre
Procedure:

Weigh the di-sodium hydrogen phosphate, sodiumricidoand Benzoic acid. Transfer these chemicalas heat
resistant beaker or flask.

«+Add about 500ml of water and mix. Place the beakdtask in a container of water and heat to bgiliMix at
intervals to dissolve the chemicals.

«*Weight the starch and dissolve it in about 10mtafi distilled water.

“*With mixing stir the starch suspension to the lobtitson in the beaker. Continue mixing until théwimn reaches
10Cc Allow to boil for 1 minute.

«+Cool to room temperature. Transfer to a 1 litreuliahetric flask and make up to the litre mark withter. Mix
well.

“*Transfer to a clean leak proof bottle and labaré&at room temperature. The reagent is stablafout 1 year.

Warming Solution:
This is prepared by mixing 1ml of stock iodine smo with 9ml of distilled water.

RESULTS

Tables 1, 2 and 3 showed the results obtainechioserum, plasma and urine amylase activities Ideue typhoid
fever, HIV infected and normal subjects.

Tablel: Mean valuesfor serum amylase activity for typhoid infected, HIV patientsand normal subjects.

Study Populatio Mean Valve Normal ReferencRange
Typhoid Patients 149 £17.92 iu/L 62 — 220 iu/L
HIV Patients 210+ 10.96 iu/L 180 — 231 iu/L
Normal Subject 106 £+ 5.9%u/L 73- 135iu/L
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Table2: Mean Valuesfor plasma Amylase Activity for Typhoid fever, HIV patientsand Normal Subjects.

Study Population Mean Values Normal Reference Range

Typhoid patients 144 + 9.6 iu/L 62 — 220 iu/L
HIV patients 221+ 7.88iu/L 152- 294 ju/L
Normal Subjects 124 + 4.36 iu/L 73 -178iu/L

Table 3: Mean Valuesfor Urine Amylase activity of typhoid patients, HIV patientsand Normal subjects.

Study poyulatior Mean Value Normal ReferencRange

Typhoid patients 199 + 21.52 iu/L 169 — 220 iu/L
HIV patients 282 +17.01u/L 265 — 299 iu/L
Normal Subjects 152 + 13. 04 iu/L 130 — 180 iu/L

Mean Amylase Activity (iu/L)
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Figure 1: Bar chart showing the mean serum Amylase Activity of typhoid fever patients, HIV infected and normal subjects
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Figure 2: Bar chart showing the mean plasma Amylase Activity of Typhoid fever patients, HIV subject and normal subject
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Figure 3: Bar chart showing the mean Urinary Amylase Activity of Typhoid fever patients, HIV infected and Normal subjects
DISCUSSION

A Comparative assessment of the enzymatic acsvitevels) of the serum, plasma and Urinary amweas done
on typhoid, HIV and Normal subjects. This was wviltle aim of establishing if it could be used asagdostic tool.
Of the 206 subjects used in the study 81 were tigbfever subjects and 75 were HIV infected patiemitsle 50
normal subjects were used as controls. The stubaled that the mean serum amylase activity fondig fever,
HIV infected and normal subjects were 149 + 17192,i210 + 10 .96 iu/L and 106 =+ 5.99 iu/L respesty. The
study also revealed that the mean plasma and vraraylase activity(level) for typhoid fever, HIVifected and
normal subjects were 144 + 9.6 iu/L, 221 + 7.88 iand 124 + 17. 0 iu/L and 152 + 13. 04 iu/L redpay.

Using the student t- test to statistically evaludie differences in mean amylase activity of theegaries of the
subjects studied showed that there were signifiddfgrences (p <0.05) between them.

The mean serum, plasma and urinary amylase le¥eigpboid fever and HIV infected patients were fduio be
higher when compared with that of the Normal suisjedthough the various mean amylase levels fahiwithe
normal reference range (70 -340 iu/L) [5]

The appreciable high levels of serum, plasma aivhry amylase activities in typhoid fever and HIinfacted
subjects could have been higher if these subjeete wxamined early enough when the serum and yramaylase
activities (levels) could have risen to their pedk$ias however been claimed that the urinary ase/llevels may
be elevated for 7 to 10 days whereas the riserimsamylase is often very brief with enzymes reaghis highest
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levels within 48 to 72 hours and returning to ndrmighin 48 to 72 hours after an attack, [1, 5]. T9e&um, plasma
and amylase activities (levels) in this study felthin the normal range for the following reasons:

- The patients involved have been receiving treatni@n& considerably long time; hence their peak lasg/
values could not be ascertained. This returns tmab24 to 48 hours and 7 to 10 days after thetavfsine illness
for serum, plasma and urinary amylase activitispeetively.

- The particular stage of HIV infection could not &scertained. The particular stage of HIV infectinay affect
the serum or urinary amylase levels which couldl togress to higher levels as it has been poputdaimed that
the clinical consequences of HIV infection enconspaspectrum ranging from an acute syndrome asedoéth
primary infection to a prolonged asymptomatic stegen advanced stage, [6, 7]. The fact that lewélserum,
plasma and urinary amylase activities fell withire tnormal range does not rule out the possibilityacute
pancreatitis in typhoid fever and HIV infected pats.

It is recognized however that serum amylase agtigides very high in acute pancreatitis and it isesbed that
certain glands in typhoid and HIV patients espécitile pancreas are infected during an attack. ©bigously
could give rise to high amylase activity / leve].[Brom this study it has been shown that eithearseor plasma
samples could be used to determine amylase acfleitgl) of a subject. It was confirmed in urinemgges than in
serum or plasma samples of a subject. It has tleéned that the urinary excretion of amylase ghbr in patients
with acute pancreatitis.

The increased excretion of amylase persists lotigan the elevation in serum amylase activity and leelp to
establish the diagnosis of acute pancreatitisififhis study also normal subjects were used agr@snand their
serum, plasma and urinary amylase activities fatiw the normal range.

It was not possible to differentiate between HIMIaAIDS patients but it assumed that those examimeek
developed into AIDS since some of them have owsa been visiting the hospital for treatment d@thilnesses.
Therefore it was not possible to distinguish betwé#V and AIDS patients based on their various asgl
activities/ levels.

CONCLUSION

The serum plasma and urinary amylase activitiegl¢eof both typhoid and HIV/ AIDS patients weréghktly

higher than the normal (control) but both fell viitithe normal range. The urinary amylase activitjyphoid fever,
HIV / AIDS and normal subjects were higher than seeum/ plasma amylase activity of the same subjedso
either serum or plasma could be used to determihedamylase activity of subjects. Despite theselteshe
conclusion is that serum, plasma and urinary amykdivities could be used as diagnostic toolsawfiom the
onset of typhoid fever or HIV disease if thesedeste carried out as early as possible since theofiamylase
activity is bound to improve the diagnostics effiety of typhoid fever in particular which hitheeidopts the Widal
Test technique.

REFERENCES

[1]. Kaplan, A. Rhona, J; kent, E. O; Toivola, BidaLyon A.W. Clinical Chemistry Interpretationsdafiechniques
(4™ ed) Williams and Wilkins Malve, USAL995; Pp 277 - 31

[2]. Blaser, M.J.Hickman, F.W. Farmer lll. J. J.rBeer, J.J. Balows, A and Fieldman. R. AlInfect.Dis. 1980;
142(6): 934-937

[3]. Aegis.HIV Infection and AIDS 1999; 10: 1-3

[4]. Hayakawa T, Toda Y, Kikuchi S, Noda A, Nakad S. Nippon Shokakibyo Gakkai Zas$8v3; 70(2):93-8.
[5]. Cheesbrough, M. Laboratory Manual for Tropi€buntries. Tropical Health Technology and Butteartiv
Heinimann Ltd Oxford (% ed) vol 111987, Pp.248-273.

[6]. Moir S, Chun TW, Fauci ASAnnu Rev Pathol. Feb 282011; 6:223-48.

[7]. Akinsete, I. Nig. J.Med. 1998; 7(I): 16 — 20

[8]. Adeniyi, A. O.Nig. J. Med. 1998; 7 (1): 28 — 30.

22
Pelagia Research Library



