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Abstract

Protein bound fucose (PBF), protein bound hexose (PBHex), and
total calcium (T.Ca) were determined in sera of (40) hyperthyroidism ,
(40) hypothyroidism patients and (40) control. The results revealed a
significant decrease in the level of PBF, PBHex and T.Ca in sera of
patients with hyperthyroidism compared to control; In case of PBF,
there no difference in its level between patients with hypothyroidism
and control group. While there is a significant increment in PBHex
level in both hyper and hypothyroidism with respect to that of control.
Result indicates, that total calcium levels were in the normal range for
all patients groups. Patient compared to control no difference in the
level of (PBl) between hypothyroidism and control. A significant
increase in the level of PBHex in sera of hyper and hypothyroidism
compared to controlwas found.

Introduction

Glycoproteins are molecules that are combinations of sugar and
protein.
Eminent scientists in the field of glycobiology have proposed that
specific dietary sugars (glyconutrients) could represent a new class of
nutrients with interesting benefits to health (1) Of the 200
monosaccharides that occur naturally in plants, fewer than ten are
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predominantly used by the body for healthy function.

(lucose, found in table sugar, is only one of them. Others identified to
data are:

Mannose, galactose. xylose, fucose, N-acetylglucosamine, N-
acetylgalactosamine, and sialic acid (N-acetylneuraminic acid or
NANA) (2).

In mammalian glvcoproteins, only the L-enantiomer of fucose is
wentified (3).

In these glycoproteins, L-fucose and sialic acid typically occupy
terminal positions at the nonreducing ends of oligosaccharide chains.
Fucose also 1s found in a number of membran-associated glycolipids.
There 1s evidence that L-fueose is accumulated in eukaryotic cells by a
spectlic transport system (4)

I'he body’s calcium economy is determined by the relationship between
the intestinal absorption of calcium. the renal handling of caleium, and
by the movements of calcium in and out of the skeleton. These processes
are influenced by many factors, the most imporlant of which are
parathyroid hormone and the hormones derived from the renal
metabolism of vitamin D3, notably 1,25-di hydroxy vitamin D3. The
role of endogenous calcitonin in man is still controversial, but there are
several other hormones which have some influence on caleium
metabolism, including thyroid hormone, growth hormone, and the
adrenal and gonadal steroids (5).

Calcitonin, a peptide hormone secreted by the thyroid gland. it is a 32-
amino acid peptide with a molecular weight of about 3400 dalton. the
primary stimulus for calcitonin secretion is increased plasma caleium ion
concentration.

This contrasts with parathyroid hormone (PTH) secretion, which is
stimulated by decreased calcium concentration (6)

The calcium-dependent carbohydrate- binding proteins E-selectin is
expressed on the surfaces of activated venous endothelial cells, and P-
selectin is expressed on platelets. (7)

Leukocyte adhesion deficiency tvpe I (LADIT) is a defect lack
fucosylated glycoconjugates, the defect in LADII to the denovo pathway
of GDP-fucose biosynthesis, by inducing cell-surface expression of
fucosylated glycoconjugates afler exposure of lymphoblastoid cell lines
from the LADII patients to exogenous fucose {(8),

Recently, it has been proposed that fucosylation of the L-, E-, and P-
selectin ligands is essential for leukocyte adhesion and (rafficking
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(99(10) The (1.3) fucosylatransterase, FucT-VII, has been shown to be
the critical enzyme for synthesizing the sialyl Lewis x (slex)
determinant and fucosylation of selectin ligands in mice (11)

Sampling

The samples were collected from (Specialized center of endocrinology
and diabetes).

They have been classified into three groups as the following:

- Control group: include (40) healthy individual from both sexes. with no
previous disease, which may interfere with the parameters analyzed in
this study.

- Hyperthyrowdism patients group: include (40) patient suffering from
hyperthyroidism from both sexes. |

- Hypothyroidism patients group: include (40) patient suffering from
hypothyroidism from both sexes.

Collection of Blood

A (10) ml Vienous blood was taken from the above groups, placed in
a plane tube (no anti coagulant) left for (15 min) at room temperaturc,
the centrifuged (at 2500 rpm for 10min) to get the serum. which is stored
at (-200C) unless used immediately.

Methods

Determination of protein bound fucose (PBF)

Protein bound [ucose (PBF) determination according to Dische and
Shettles method (12)

Determination of protein bound hexoses (PBHex)

Protein bound hexoses (PBlHex ) determination according to Rimingto
(13)

Determination total calcium (T.Ca)

Total caleium (1.Ca} determination according to Lorenz (14).

Statistical analysis
Data presented as the means £ standard deviations, student-t-test was
used to compare the significance of the difference in the mean values of
any two groups, (P<0.05) was considered statistically significant

The overall predictive values for the results in all studied groups
were performed according to program of othice XP 2002

113




IBN AL- HAITHAM J. FOR PURE & APPL, SC1. VOL.20 (1) 20047

Results and discussion
Table (1). Fig. (la) and Fig. (1b) showed the result of PBF. PBF/TP.
PBHex. and PBHex/TP.
A signtlicant reduction of protein bound fucose for hyperthyroidism
compared to control with P value (0.0001) while no alteration in PBF
between hypothyroidism and control groups was found, Also significant
ditferences were found between hyper and hypothyroidism with P value
((.0001).
An elevated levels of PBHex for hyper and hypothyroidism compared to
control alse a significant relation was found between hyper and
hypothyroidism themselves
Table (2) and Fig (2) showed the concentration of total calcium mn three
studied groups, a significant elevation for both hyper and hypo
thyroidism was found compared to control while no significant relation
between lhe two patients groups with PP value (0.478).

The disturbance in the level of PBF in patients group should be due
to the fucoligands in the cells of interest.
Enzymes required for synthesis of fucoligands could be present in the
cells. Fucoligand expression on tumor cells should be abundant at the
cells that are involved in a cell contact or cell-adhesion process (i.e.,
metastasis or invasien) if distribution of fucoligands on the cell surface
1s not uniform (15}
Cell-surface fuceligands have been demonstrated i most common
human malignant neaplasms. including carcinomas of thyroid,
(16:17,18)
The importance of exchangeable calcium is that it provides a rapid
buffering mechanism to keep the calcium 1on concentration in the
extracellular fluids from rising to excessive levels or falling to very low
levels under transient conditions of excess or hypo availability of
calcium (6).
Calcitonin has a weak cffect on plasma calcium concentration in the
adult human the reason for the weak effect of calcitonin on plasma
calcium are:
- First, any initial reduction of the calcium ion concentration caused by
calcitonin leads within hours to a powerful stimulation of PTH secretion.
which almost overrides the calcitonin effect when the thyroid gland is
removed and calcitonin 1s no longer secreted. the long-term blood
calcium lon concentration is not mecasurably altered. which again
demonstrates the overriding effect of the PTII sysiem of control.
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- Second, in the adult. the daily rates of absorption and deposition of
calcium are small, and even after the rate of absorption is slowed by
caleitonin. this still has only a small effect on plasma calcium ion
concentration (19.2(0.21)
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Table (2) T.Ca in sera of three studied groups

Group description No. T.Ca (mg/dl) p
mean =50
L ontrol 443 9.4 4006 '
Hyperthyroidism BT C 109 =048 L 0.000] )
Iy pothvrondism ) L[4 = 4053 0.0
0478 *

*Represent P value between hyperthyrotdism and hypothyroidism.

COFBF mFBHex

IIIIIII

control Hyper Hyop

Fig. (1a) PBHex and PBF levels in sera of
hyperthyroidism, hypothyroidism and eontrol

[APEBF/TP mPBHex/TP

Fig. (1b) PBHex/TP and PBF/TP ratio in sera of
hyperthyroidism, hypothyroidism and control

T Ca

.DT.CE:

Fig. (2) T.Ca level in sera of hyperthyroidism,
hypothyroidism and control
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