Thesis Intestinal Alkaline Phosphatase Isoforms in Healthy
Thai Serum and Its Relation to ABH Secretor Status

Author Miss Saowarak Teankaow
Degree Master of Science (Medical Technology)
Thesis Advisory Committee Associate Professor Rujapa  Nimsung Chairperson

Lecturer Dr. Phennapha Klangsinsirikul =~ Member

ABSTRACT

Background: Human alkaline phosphatase (ALP; EC 3.1.3.1) comprises four related
isoenzymes, the tissue non-specific (TNAP), intestinal (IAP), placental (PLAP) and germ-
cells ALP (GCAP). The IAP isoenzyme is found approximately 25% of total ALP (TALP)
activity in human serum. The increased IAP activity in serum was observed in liver cirrhosis,
chronic renal failure and various diseases of the digestive tract. Since, the 1AP isoenzyme
appears more frequently in the circulation of blood group B or O secretors than in non-
secretors and other blood groups, therefore it is interesting for research study to investigate
the diagnosis value of IAP isoenzyme in serum in relation to ABH secretor status.

Objective: The purpose of this study was to investigate the TALP and IAP isoform activities
in healthy Thai sera in relation to ABO blood group and secretor status. The carbohydrate
side chains of IAP isoforms in sera of all blood groups with secretor status were also
investigated in order to differentiate the AP isoforms from other ALP isoenzymes. Another
purpose was to estimate the average values (Mean = SD) of 1AP isoforms in fasting normal
serum of B or O blood groups in relation to ABH secretor status.

Materials and Methods: In this study, 89 normal subjects, 19-67 years of ages, were
randomly selected from healthy subject volunteers who come for health check-up program,
performed by the Community Service, Faculty of Associated Medical Sciences, Chiang Mai
University. Blood and saliva samples were collected for blood group typing and evaluating of
secretor status, respectively. Aspartate aminotransferase (AST) and alanine aminotransferase



(ALT) activities were determined in all serum samples to rule out the liver disease. Total
serum ALP activities were measured by kinetic method using 2-Amino-2-methyl-propanol
(AMP) buffer and p-nitrophenylphosphate (PNPP) substrate in Shimadzu UV-2450 UV-
Visible Spectrophotometer. The ALP isoenzymes in serum samples were separated by PAGE
method and stained with 5-bromo-4-chloro-3-indolyl phosphate. Western blot technique was
also used to confirm results obtained from the PAGE method.

Results: AST and ALT in all serum samples were within the reference range. TALP activities
determined at fasting stage in sera of B or O secretors (N = 47) were significantly different
from those of B or O non-secretors (N = 29) (p < 0.001). However, all of the TALP activity
data in both groups were remained within the reference range (40-125 U/L at 37 °C). There
was no effect of ages on total serum ALP activity within group of B or O secretors and B or O
non-secretors. The PAGE patterns of ALP isoenzyme separation in B or O secretor sera
showed at least one tissue nonspecific ALP isoenzyme band and three bands of IAP isoforms.
Total IAP activities in sera of B or O secretors and non-secretors were 9.7 + 4.64 U/L and 0.9
+ 0.42 U/L (Mean % SD), respectively. The difference between the means of total IAP
activity of both groups was statistically significant at p < 0.0001. The NIAP and HIAP
activities in sera of B or O secretors and B or O non-secretors separated by PAGE were
compared. The NIAP activity in serum of B or O secretors was significantly higher than that
observed in serum of B or O non-secretors [2.4 £ 0.92 U/L vs 0.9 £ 0.42 U/L (Mean * SD)],
respectively (p < 0.0001). Moreover, the HIAP isoform was only found in sera of B or O
secretors by the PAGE method.

It was demonstrated that there were three bands of IAP isoform detection by the
Western blot analysis. One band of normal molecular weight, NIAP, demonstrated the
molecular mass at 75 kDa and two bands of high molecular mass, HIAP, with the
molecular mass of 135 kDa and 250 kDa, respectively. The ratios of HIAP and NIAP in
B or O secretors was statistically higher than that found in sera of B or O non-secretors
[1.3+0.22 vs. 0.8 £ 0.12 (Mean £ SD), p < 0.0001].

Discussion: The Western blot analysis which used to confirm the detection of IAP isoforms
in serum was more sensitive than the PAGE method in detection of HIAP isoforms in sera of
B or O non-secretor. The appearances of the IAP isoforms were related to ABO blood group
and secretor status. At fasting stage, the HIAP is more abundant than NIAP in sera of B or O
secretors and was higher than those of B or O non-secretors and other blood groups. The
ratio of Mean x SD value of IAP isoform activity in serum of B or O secretors obtained from
this research study can be applied to use in monitoring colon cancer disease which was

previously investigated in this laboratory.
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