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ABSTRACT

Human alkaline phosphatase(ALP; EC 3.1.3.1) comprises four related isoenzymes, the
tissue non-specific (TNAP) , intestinal (IAP), placental (PLAP) and germ~-cell ALP. The IAP
isoenzyme is found approximatly 25% of the total ALP activity in human serum. It appears i.‘n
the circulation more frequently in blood group B or O secretor than in non-secretor. Increase
serum IAP activity is also observed in liver cirrhosis, chronic renal failure and various diseases o?f
the digestive tract. However, the recognition of the possible presence of IAP in colon cancer is
important for clinical diagnosis.

The purposer of this study was to characterize and study the properties of the IAP
isoforms presented in normal, colon cancer sera with no regard to blood group secretor status.
Another purpose was to compare the isoforms detected in sérum of patient with those found in
tumor and paired normal mucosal tissues of the same colon cancer patient,

In this study, normal sera were collected from thirty-two healthy volunteers. Colon
cancer specimens with positive colonoscopy consist of five tumor and paired-normal mucosal
tissues and the corresponding patient sera. All samples were taken from subjects during the

fasting state, at least 8 hrs before specimen collections. Patient specimens were obtained from



the Department of Internal Medicine, Faculty of Medicine, Chiang Mai University by the
informed consent of the patients { EC-Proforma 1, No.063/2004 ).

Total ALP activity of normal (n=32) and patient serum (n=5) determined in
diethanolamine (DEA) buffer , pH 9.2 using p-nitrophenyl phosphate substrate (PNPP) were
183.87 £ 50.33 U/L (mean + S.D.) and 271.60 + 165.69 U/L, (mean +S.D.) respectively.
The difference between the mean of ALP activity in normal and colon cancer sera was
statistically significant (p<0.025). Specific activity of ALP extracted from tumor and normal
tissues of colon cancer patients were 5.48 + 2.70 U/g { mean + S.D.) and 3.00 + 1.98 Ulg,
(mean + S.D.) respectively, Mean of specific acticity of ALP extracted from tumor tissues
was significantly higher than that of the ALP in normal tissue extracts ( p < 0.05 ).

Heat inactivation and amino acid inhibition properties were studied using partial purified
enzyme fractions separated by DEAE-Sephacel anion exchange column chromatography.
Identification of AP isoiated from DEAE-Sephacel column was made by using agarose
gel electrophoresis. The isolated enzyme showed single band of ALP migrated at the same
mobility as JAP standard, The % remaining activities, after heat inactivation at 52°C and 65
°Cfor 1 hr, of the IAP in normal sera (L-pheylalanine more positive) , patien"t sera and mucosal
tissues of the fractionated enzyme in the first protein peak were greater than 42 % and 17.8 %1,
respectively, Those fractions containing IAP activity were more inhibited by L-phenyla]aniné
than levamisole, IAP isoenzyme in group B normal serum and patient serum including tumor
and normal tissue of patient with colon cancer reacted specifically with monoclonal anti-
intestinal antibody (anti-TAP Ab). From the reactivity with anti-IAP Ab, it was shown that
there were two isoforms of IAP appeared in serum of normal and patients, normal.
molecular weight (NIAP) and high molecular weight (HIAP) IAP. The NIAP isoform migrated
after LAP (or BAP) isoforms to the anode and the HIAP isoform located at the application
area on agarose gel electrophoresis.

There were two components of NIAP isoforms observed on both agarose and 7.5 %
polycrylamide gel electrophoresis. One co.mponent which resisted to neuraminidase treatment ,
known as “Variant IAP”, was found in some of normal sera and all patient sera, It seems that the

other NIAP component which was neuraminidase sensitive was observed only in patient serum.
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The tumor and normal colon tissues contained only the HIAP isoform which was
neuraminidase sensitive,

The internal sugar of carbohydrate side chains of IAP in sera of normal, patient and
tissues were also investigated. ALP isoenzymes in sera of normal, patients and tissues were
preferentially precipitated with wheat germ agglutinine {(WGA). It was found that varied
amounts of ALP in normal and patient specimens were precipitated with concanavalin A (Con
A). Therefore the intact samples containing IAP or without IAP were progressively applied
on the Con A affinity column chromatography. The ALP activity of all specimens was
markedly eluted in the first eclution peak (unb{ound fraction). After treating with
Phosphatidylinositol phospholipase C (PI-PLC) which was used to remove the lipid residues
and glycosylphosphatidylinositol (GPI} moeities from the enzyme molecule, the pattern of
elution profile was changed. For the extracted tumor tissue enzyme, after treating with PI-PLC,
there were increased in the unbound, weakly and strongly bound fractions as compared with the
untreated control and the pattern found in paired normal tissue enzyme extract. This result
suggested that the internal sugar ofcarbohydréte side chain of the twmor IAP was heterogeneity
with the N-linked sugar chain contained multi, biantennary complex type and a hybrid type
with rich in mannose sugar. '

The molecular sizes of 1AP isoforms in normal sera with blood group B and patienjt
sera , determined by Western bolt analysis, were similar in separating at 116, 205 and 225 kDa
whereas the 205 kDa and a higher molecular size were detected in tumor tissue enzyme.

In conclusion, the biochemical characterization and properties (amino acid inhibition,
heat inactivation, reactivity with anti-JAP Ab efc) of IAP isoforms found in normal sera (groub
B with secretor status), patient serum and tissues were similar. There were two isoforms of IAP
found in normal and patient sera, NIAP and HIAP. The NIAP isoforms were expressed at least
two components , migrated at the same mobility on agarose gel and reacted differentially
with neuraminidase. The IAP in both normal and tumor tissue extracts which characterized by
having high molecular weight was sensiti\‘fe to neuraminidase treatment. These informations can
be applied to use as a diagnostic tool for detecting the colon cancer in clinical laboratory. The
proposed technique used for differentiating of these isoforms was the neuraminidase treated

sample separated on 7.5 % PAGE with Triton X-100.
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madmeigsenand auzunnemans uninedudoilnl Tasmseygnannanensunts
9595553 (EC-Profoma 1 No. 063/2004)
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