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ABSTRACT

In this thesis, the quantitation methods of serum total sialic acid
(TSA) and hyaluronan (HA) in cancer patients and normal healthy
persons were developed. TSA is an important biomolecule that can be
used in diagnosing and monitoring disease during treatment such as
Salla disease, sialuria and neoplasm. One of methods which have been
developed for the measurement of TSA is a periodate-resorcinol

microassay. In this thesis, appropiate modifications of this method by
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quantitating sialic acid in serum such as the concentration of periodate,
resorcinol, incubation time and human serum volume were optimized.
For the sialic acid determination, it was found that the optimal
concentrations of periodic acid and resorcinol reagent for 40 ul of
N-acetylneuraminic acid were 1.3 mM (50 pul) and 0.6 g/di (100 pub),
respectively. An incubation time of 60 minutes for the reaction of
periodic acid and resorcinol with samples was found to give the highest
absorbance. It was also found that only 5 pl of serum samples were
needed to give a coefficient of variation of the infra— and inter- assay of
0.79% and 4.68%, respectively.

HA is another biological marker for various diseases which now
can be assessed by several immunometric assays. An ELISA-like assay
using biotinylated hyaluronan binding protein (B-HABP) for
quantitation of HA was developed. The principle of the method depends
on the specific binding of HA to the HABP. HA was immobilized on
maxisorp microtiter plates. The samples or HA standards together with
excéss B-HABP (inhibition mixture) were then added. The B-HABP that
bound to the immobilized HA was then incubated with enzyme-
conjugated mouse anti-biotin and the color which developed. The
previous ELISA-like assay takes a very long time because there are two
steps (37 °C 2 hrs and 4 °C overnight) for incubating the inhibition

mixture and each step needs to be incubated at 37 °C. The conditions for
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incubation of the inhibition mixture and temperature for each step of the
experiment were optimized. In the ELISA-like assay for hyaluronan, at
room temperature for 1 hour was likely to be more suitable for
incubating the inhibition mixtum. One step instead of two steps for the
incubation of the inhibition mixture was performed  for this
experiment. It was found that the results using 'i-ncubation temperatures
for each step r;,lt room temperature and at 37 °C were not different.
Although protein concentration slightly interferes in the assay, but
protein concentration in the biologicél fluid should be controlled before
determining HA concentration. The coefficient of variation of the intra-
and inter- assay was 3.35% and 6.b2%, respectively.

Both the modified methods can be used to quantitate TSA and HA
in the serum of normal healthy persons (n=100) and cancer patients
(n=50). The results showed that serum TSA levels (494 + 4.6 mg/dl)
and HA levels (64.55 + 3276 ng/ml) in normal persons differed
significantly (p < 0.0001) from those (TSA, 74.93 + 12.8 mg/dl) and
(HA, 417.22 + 344.28 ng/ml) respectively, in cancer pat:ients..

In conclusion, both the developed periodate-resorcinol microassay
and ELISA-like assay could be useful to determine TSA and HA,
respectively in neoplasm. These methods are simpler, faster, require less

chemical reagents and sample volume and may be further applied for
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the quantitation of TSA and HA in biological fluids and tissue extraction

samples.



1X

o - - - o o - P - -
T2 L IO INBIUNUD nsWaLN3En1sa9radalSunmnsa la1aa

waz lasnglsuuuTudsu

ie

[3 24

Laiou | WANFEINNTANY §59]9

ANYIANTR TN LT A7 Al

A ﬂi'ﬁ'llﬂ']‘iﬂ‘i']'Qﬂ'mJ:WIH']‘aWUﬁr

uel. A5, SN ANNILAE UseaunNTIUNIS

sd. 5. lua3  anoled AT3UNS

96, 33700 Luded : NIIUNNT

Sd. Uyl duzsed © NSSHNNS
UNARED

Tuntsiavii ldwaun inaliannsasiada  Total sialic acid
(TSA) usz  Hyaluronan (HA) TudsudilhaTsauzi39i3euifisuny
= = o et o e - s
auganmd  TSA  (Tusnsir Tuiananfiaudrdglunysilisdolsa  uas
Angnuadnnguussesslsauneedia 1y Salla  disease, sialuria
14 [ g4 W ol as o a &
sy lsANz L154R7 TuﬂqguuunﬂﬁwmuﬁLﬂﬂuﬁnﬂiﬂﬁaqaﬁ TSA FunnNuNY
. ' . . - A A " & o 2
periodate-resorcinol microassay Lu inalianiledgniaundw L e T4
Tunsa92330 A3l IdIsul g inalianendin TasRnsnaniziinunsay
Fmsun1sasiada TSA Tudsn Tasnrswialnuigusuess periodic acid

N 8 e ' [ -~ & =
WRs resorcinol, L1aq1un1ﬁwﬂﬂgnsﬂﬁuﬁa:muﬂauuazﬂﬁunﬂsmaqﬁsuw



X

it IgELLE! aﬂnnﬁsﬁﬁhwndﬂﬁqﬁuLﬁhﬁﬁmaq periodic acid - uasz
resorcinoi reagent ﬁLﬂuﬁzaﬁﬁnw%ﬂnﬂiﬁhﬂ%uwmnﬁﬂ1ﬁa1§ﬂ 49
Tasans As 1.3 faaluand (50 lulasans) uaz 0.6 niudaLaTans
(100 luTasdng) aus Al LR RN INF MU LA R s TuRDuAD 60 uNH
uREWUINABINITU S AT LR 5 .iuTﬂiﬁﬂﬁ Faundn %OV
aMmnNIVeans  intra- usr inter-assay la @.79% uaz 4. 68%
AUAIAU

Qs

uanan  TSA wdannsiawiiss ldwaun inaanisasiadiasns
i Turanafifinanuddy As  hyaluronan (HA) lawld ELISA-like
assay aviiuinafinfianduadininiwizianzasens HA v biotinylated
hyaluronan binding protein (B-HABP) i maasTasiadau HA
a<UMLWaALAs LASoN  inhibition mixture (#4uw3n HA standard
usunu  B-HABP) Tuvanawansanannuuian  avlyTuiwan  B-HABP

=4 s

[ a 14 -
IRz aUNY HA  vuiwas  vaLanuudwnsaaann B-HABP Taols

-t

. - . . 2 o
enzyme-conjugate mouse anti-biotin WAL TN
o -~ o A " a o ted o A %Ad o
uaud luTofuiduaguuiwan Tan13IARINNLINIBIENLIATY  FIDENITIAN
b db =4 0 - 0] » -
Tun9as73m fvusbunsia3en  inhibition mixture Juwwyle 2
14 % & oo o |7 ~ -~ W | o EY
1uasu T IWATAITRENENN LA NAUABUYB NN ITEIND W 37 °C anw
-~ W cAM ¥ e = o ar . . . . .
Tuns33nil levmnasvnanznivuisauamsy inhibition mixture umz
- 0 Qg ) zﬂ >
gamplidmsuniavaany  luudszduspuyas ELISA-like assay 37nn1s

Wudn dAAnsiidNasENdmSy inhibition  mixture Apia3ew

)
at"

—

> - & ' o ' o 30 1)
Figungiiavifiuiaen 1 $Tus dewinluldTaglasnidudald 2 suanu

- . ° [ = -
Tun13 L A3 BuuazRLIIENI TV 1SVaaswynauasy lanaungliies  wanIs



xi

NARDIN LA Likand1NaIninnNeaasit 37 °C  usnannuwusuSualdséiv
= . 5w v [ ] w

ANATUNIUNIINARDSELANUDY UABENN L INAN LWE IMHANISNARDNDDNHN

by . o A a . . .

gnaay  Tunsdninelialily14Tunnsas9sda biological  fluids
auqAtmr vl Sunaldsiviwoavand3nnlysiuly - standard  Tvlna
o Qs . L] - &: ] o ar ﬁdﬂ’l‘ﬂll

vAsnbTu biological fluids wunawinansasaada 35UlNAT %CV a7n
intra-- usz inter-assay la 3.35% uaz 6.02% @Iuaau

mnnsAneTEAu TSA (49.4 +

4.6 mg/dl) uaz HA (64.55 +
32.76 ng/ml) 1u§%hﬂuqﬁn1wﬁ wudﬁﬁﬁzﬁhéﬁniﬁﬁzﬁh (TSA, 74.93 =+
32.76 mg/dl) uaz (HA, 417.22 + 344.28 ng/ml) Tugialsn
uziSeadwidudney (p < 0.0001)

annn11Mﬂaaqﬂ1ﬂ1ﬁﬁqtﬁﬂﬁﬂ periodate - resorcinol
microassay usz ELISA-like assay s wnaaldieasiadnarsied
TsauziSeunadald @0 iuddidne  stetdr  wasldarsiadisumsdsu
1uﬂ%§wmﬁhﬂ AN asiann LN sFENEMSUNSENN Teesada TSA  uas

HA Tu biological fluids uaz tissue extract



