mswaud sy uweaadimivasiaia
A o a -
Tusdumiuuosiaaianlundaiuiorasssuma

iSaton Afwad wigadey

S 2

3 egth)
“appapivet

© s A’ ' A a o o ar a
menfinusiiinimnitsssmsfinmamuninga s grineenaasguiinda

AT INIFRAITINW
UuAaINensiy IwaInsiumIngay
fimsfinwn 2539
ISBN 974-636-681-5
ANV esT e nend nsInsoluwinesy

I1313421%0

&



DEVELOPMENT OF IMMUNOASSAY FOR THE DETECTION
OF PROTEIN ALLERGENS IN NATURAL RUBBER PRODUCTS

Lieutenant Kitiphong Harmcharoen

A Dissertation Submitted in Partial Fulfillment of the Requirements
for the Degree of Doctor of Philosophy in Biological Sciences
Faculty of Science
Graduate School
Chulalongkorn University
Academic ycar 1996
ISBN 974-636-681-5



Thesis Title :Delvelopment of Immunoassay for the Detection of Protein

Allergens in Natural Rubber Products

By Lieutenant Kitiphong Harncharoen
Program Biological Sciences
Thesis Advisor Associate Professor Jariya Boonjawat, Ph.D.

Thesis Co-advisor Mr. Pienpak Tasakorn, Ph.D.

Accepted by the Graduate School, Chulalongkorn University in Partial Fulfillment
of the Requirement for the Degree of Doctor of Philosophy.

S Lt

A0 s/ - Z=*Dean of Graduate School

——

( Professor Supawat Chutivongse, M.D. )

THESIS COMMITTEE

...................................................... Thesis Advisor

(Associate Professor Jariya Boonjawat, Ph.D. )

....................................................... esis Co-advisor

( Associate Professor Thanit Kusamran, Ph.D. )

( Dr.Suwirakorn Ophaswongse, M.D. )



a ¢w @ v 4 a a ¢ aa A a § ool
WNWﬂNﬂﬂUU'ﬂﬂﬂElﬂ’)ﬂﬂTuWUﬁﬂ’lfﬂuﬂﬁﬂ‘Uﬁl‘“EI'JHIWENllNulﬂﬂ')

Aiwed  wigaiy : myiawiituyluwemadimiuansialisauduuesinaianlunan
AUNBITITUT (DEVELOPMENT OF IMMUNOASSAY FOR THE DETECTION OF PROTEIN
ALLERGENS IN NATURAL RUBBER PRODUCTS) 8.71f3nm1 : 34.93.93tn yygianl. o.
PInwiu : AvIREINTIA Yiaes. 115 wia. ISBN 974-636-681-5.

foyaninmsfinu lunadszmamasifiuhls@unansieesrsund Mldiaeems
a wd d v & a bt | ¥ v a o & ’ v a_ ad a
piwinnedasiuduyiulnaydusiia 8 (gE) musanshiifisemslénudarmaton g Aeiiduiia
X a v e A A Aa ada v a [ k %
Twawziinmsuds  wdufeiialunsdinifensuiuuuounan (anaphylaxis) UARINTMINY
a « s St & wa - a o o
MITNFNEILNR  URSLANT IS UM TENAas RN T Tﬂnmm:n'nﬂm'mmﬂnmmns-ﬂnmmmm
usiiiila (spina bifida) uMmLazmsaamtuw"[ﬂmu'luﬂ'tmomn‘nﬂnw aunmwaammmwwa
Tﬂmu’lummeua:nauﬂs*mnmuenmammm‘luummnm'luﬂs:mﬂ‘lnu ‘mmuwumu'mn
s mﬂnrﬂnmaunmwaenwmuouu[u'[nauauﬁuq 3 Asnmzsalisaulmines mauﬁuumuu
é’nﬂtamsm'mnqugmmﬂ'[anmuqmmwa 352 $70 Ny m.l'wnummsuwm 91y 200 3 Wy
- o LA o oda ~ =3 - J
msuuumnfawnuauuTuTnauamuﬁ 3 nduwz nu'fﬂmu'lummmn fousz 45 swngudihu
nuuwuauu'[u'[nauawmﬁ ? nmtm:nufﬂmu’lummmu ooz 11.0 usmshinguelthondund
avmmmnammw"[ﬂmu'lum:manm‘mo 2.6 m‘mmnﬂuuun'm'[avm Tﬁumﬂmﬁwmunu Buy
Tulnayduziia nnnanu'[:.lmumnmma mmmw'nmahmnm:ao'[ﬂmunwm"na'lmnamms
uwmauaamawu‘lm'm'[ﬂmu'lummmwuqna RRIMB00, GT1, PB5/51 usz KRS165 @4laifin
. ' ) P & P |
unnsineszwitaRusng Tusfunnulumsnmiulusfudisluue 14, 18, 25.5, 30, 38 uaz 52 kD
d G W P | a o
Tusdundunesimaianmai ot lusnssnanlusiudn TaedtuameidiasulasnTanmil (gel
permeation chromatography) usa%andatnnssdemansavvnsssoate auuTuInanauﬁuﬂ 3
(1g6) Aduwziulusiuiiduuemasionnand Tanilamed 8-16 Tusawi# 7 vesmsdie wasirly
lﬁwmm‘maugtuuﬂmau (Immunoassay) UUULBITUMID BN (indirect competitive ELISA) wuin
a -~ a d e
Mansaliaramszauzosseataanluiim, 4 wmf ua:lu'[ﬂsﬁunanamnqoﬁamo URSENITOLUS
[ . a o . o a &£ | o «~ w R )
16 lugas 10-100 wiluniu Tﬂuumsmﬂs:tmm'nummmu'lunjmﬂaaawsaunwuaum': foums 5
- & e a £ P @ . ) a .
urRzlilaNMIMasamaEnsy  mandsrandanudosuuiiddeonit fepar 10 lwnswands
faNURAN (dot blot) ‘lﬂﬂﬂﬂmsmwawwaamamqmuamﬂm‘[au‘[ﬂwumnmamauuv.me'lﬂauuu
1uTmmaaTaam'lnmsmuuaum‘muuuau uanmniﬂamnmnmsmmmsmsmﬂau.annammm
dudlTu (latex particles agglutination inhibition) wuiieansaldanamlisausonaonle usiaume
peilifusrdademuaosiudisnmine Naasﬂmn\nmauuuamﬂﬂu‘ln:mmmmmwwua*
Tﬂummmaumhumuuwm‘lﬂm‘nmamnamnnﬁmmmuuwnafﬂmu'lummmmrmnmmm
fufdnsemBlusmalszane 3 wamﬂnwwn Sumzsoneninatan lwienassiumd swiuld

ﬂ')ﬂf;l&lﬂmﬂ"“ﬂaﬂﬂm‘n {
A o
M dwmﬁﬂﬁmmmw ................................... awilodenian Lo R, 972 [ e
A - : — e
awn . MR . muiledoowntifing S ymei= S
i .
Vsdom 2222 MuNOBOWIIIMSINMIII L el T



¥

a ¢ @ v 4 a a ¢ aa & a . a
WUN 'uﬂll'ln]‘nﬂﬂUa)ﬂﬂ1uwuﬁﬂ1ﬂ1uﬂ70Uﬂl‘UU)N!WﬂﬂllNulﬂU')

##C 525011 :MAJOR BIOLOGICAL SCIENCES
KEY WORD:
LATEX ALLERGEN / IMMUNOGLOBULIN E/ IMMUNOASSAY

KITIPHONG HARNCHAROEN : DEVELOPMENT OF IMMUNOASSAY FOR THE
DETECTION OF PROTEIN ALLERGENS IN NATURAL RUBBER PRODUCTS.
THESIS ADVISOR : ASSOPROF. JARIYA BOONJAWAT, Ph.D. THESIS CO-
ADVISOR : MR. PIENPAK TASAKORN, Ph.D. 115 pp. ISBN 974-636-681-5.

|

Natural rubber latex has been identified as a source of protein allergens in many
countrips. A number of current information suggests that soluble proteins in latex
cause hypersensmvny in sensitized individuals. The IgE-mediated sensitization to latex
protein| has been reported from mild local urticaria to fatal anaphylaxis. The health care
worker{; and children with multiple surgery, especially spina bifida, have been shown as
havmglmcreased risk for latex allergy. Little is known about the prevalence of latex
allergynn Thai population and the population at risk. The objective of this studies was
to detetmine the prevalence of the anti-latex protein IgE-antlbodles When relative risk
betweeh 352 healthy blood donors and 200 general allergic patients were compared, it
had been found that 4.5% of the blood donor group had anti-latex protein IgE-
antibodies whereas 11.0% of the general allergic group had such IgE. This result
indicatéd that the allergic patients had 2.6 time higher risk than the healthy ones. By
using the specific IgE positive sera, the molecular weight of protein allergens could be
identifipd in four rubber clones: RRIM600, GT1, PB5/51 and KRS165. There was no
differerjce among the clones observed. The 1dent|ﬁed-allergens were 14, 18, 25.5, 30,
38 and! 52 kD polypeptides. They were fractionated from other soluble proteins in
rubber iatex clear sera by gel permeation chromatography. Pooled fractions of protein
allergen could be used to immunize rabbits to produce allergen specific antisera (IgG)
of titer 8-16 in the 7th week of immunization. An indirect competitive Enzyme-linked
1mmunosorbent assay had been developed by the rabbits IgG antibodies and used for
quan’ut*’ave analysis of allergens in latex of the four rubber clones and in the extracted-
solublei proteins of natural rubber gloves and tires. The coefficient of variation was
lower than 5% in the intra-assay, and lower than 10 % in the inter-assay. Concentration
of the gllergens in the extractable protein could be determined in the range of 10-100
ng/well. A dot blot method had been modified to reduce interference by background
color of the specimens through transfer of protein onto nitrocellulose film. In addition a
latex pprticle agglutination inhibition method had been devised to detect protein
allergens effectively. However, the latex particles were stable for a limited period. It
was comcluded that both healthy and allergic Thai people had a risk to allergy by latex
protein |with the same prevalence as reported in other countries. Therefore, a specific
latex allergen detection kit was required for the quality control of natural rubber
products
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