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Abstract

one hundred and ninety sera from subjecte wested by direct and indirect ELISA test for lgibodies
against raw and cooked shrimp antigen respectiVidlg. result showed that the total IgE 100>1U/mpatients
had a higher rate (98.4 %) with significant difiece( p<0.01) between total IgE 100< IU/ml. disttibn of
shrimp antigens (raw and cooked) was determinethdiiyect specific IgE based ELISA, the result oftkest
revealed that the overall rate ( 57.3%, 74.2%)aetypely of allergic patients were seropositiveinggall tested
allergens. According to the sex of allergic paterthe female had a higher rate ( 69.2 % ) of sEmitigity
against raw allergens was than that of males ( %d.Rwith significant difference (p<0.05) betwedrmm. In
concern to the effect of age on the seropositititg, highest rate ( 60%) was observed in allergiepts (10-
20 )years of age, There was no significant effect0(05) for the age of allergic patients. Also, cfie IgE
seropositivity against the tested cooked allerggmswed a higher rate in females (84.6 %) with Sicpmt
difference (p<0.05) compared with males. While ¢ffect of age on the seropositivity, other age grshowed
higher rate ( 83.3 %) in the 4th age group (41-88)y another age group, there was no significdfareince
between other age group ( p>0.05).
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1-Introduction

Food allergy is a serious public health probkemd causes an abnormal reaction by the immunermyist
people allergic to some food allergen ( SichereSadnpson,2006; Chafen et al.,2010 ). This response depended
on the genetic predisposition of individuals ané thype of food and the amount of antigen and difier
environmental factors(Worre al.,2014 ). specific immunoglobulin E (IgE) antibosliglay a pivotal role in the
development of food allergy (Uriset al., 2014 ) The IgE antibodies specific to allergemponents or the
peptide epitopes are good indicators for the idieation of patients with food allergy. Seafoodeatly is a
common food allergy and The prevalence shellfisérgies are estimated at 0.2%,0.3%, and 0.6%, c&spby
Allergy to crustacean shellfish (Chafesh al., 2010). Adverse reactions to shellfish can beeged via
immunological and non-immunological reactions, t@sg from exposure to the shellfish components
( Audicana &ennedy,2008; Nieuwenhuizen et al., 2006). Recent advances in molecular biologieaehniques
have enabled the efficient analysis of food alle®fydies of shrimp allergens are the most advaaoszhg the
shellfish allergies (Leungt al., 2014). This study aimed to Prepare shrimp adlesgextracts to be used as
antigen in ELISA test which is used in the estimatof the specific IgE antibodies response agahsimp
extract and determine total IgE in subjects untlaysand controls.

2. Materials and Methods
2.1. Patients:

A total of 190 patient's blood samples were codldaduring the period from  July 2016 to Novemb@i6 ,
(125 Males and 65 females) with age group from (6 - 70)years . As b8@hem were collected at random
from people who live in different parts of the pirse of Basra , Also collected blood samples frdhmpeople
who have no history of shrimp consumption doessudfier from allergy symptoms was considered asrdrob
group They agreed to participate in the trial miestigated population were immunologically telsby direct
and indirect ELISA.

2.2.Sampling :

From each patient 3ml of venous blood, was colteéteplain tube and centrifuged for 10 minutesO@5
rpm/min) in order to botanies serum used in ELES$t .The shrimpd. affinis purchased from Basra local
market.
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2.3.Preparation of antigens

shrimp antigens were prepared according todzivat al.(2012), The 50g from muscle shrimp meats were
homogenised with 200ml PBS buffer (0.1 M , PR ), Protein extracted divided into identieadight
parts to heat processing for 10min at 100 °C dther part extracted over night without coelt 4°C . The
homogenate was centrifuged at 4 500 rpm for 30 ahih°C and then at 14 000 rpm for 15 min inlicgp
centrifuge . The supernatant obtained was delyshdensed against D.W for 24 h.

2.4.Determination of protein content:

protein content of each allergens extracts wdetermined by (Hudson and Hay , 1989) as sumetriz
below ,Three millitter of each allergen extract avegipette in quartz cuvattes . the absorbance vale
measured spectrophotometrically at 260 and 280themprotein concentration mg/mi=1.55 * A280-0.77*
A260.The concentration of protein in the extract @iw and cooked Shrimp meat was (15mg/ml,10mf)g/
respectively

2.5. Total IgE estimation in serum sample .

Total IgE concentration in the sera of studiedvidlials was determined by a micro plate enzyme imerassay
according IgE ELISA kit( Demeditec/Germany) Them titer strips were left in the strip holderdoable the
running of standards and samples . Starting with 2ve(10 pl) of standards and samples were epiet to

appropriate wells of the strips . Enzyme conjugaf0 pl) was added into each well(except well The plate
was covered with the enclosed foil and incubated30) minutes at 37°C , the incubation solutitiscarded
and wash micro titer strips with ( 100 pl) dddtwash buffer . added ( 100 pl) of the TMB $u#ts solution
was into micro titer strips . The plate was cedewith the enclosed foil and incubated for ( 1%)utes 37°C
in the dark . The reaction was stopped by addif@ (1I) of TMB stop solution to each well . The moiditer

strips were shacked gently and read at (450) nm .

2.6. Estimation Specific IgE (manual ELISA techragju
2.6.1.Principle of ELISA procedure:

Shrimp antigens based ELISA was performed in edton of specific IgE in the sera of studied papioin
according to method of (Bahetral.,1980)

2.6.2.Chequer board titration ELISA (CB-ELISA)

To determine the optimal dilution for thre@gent serum , shrimp antigen and conjugate . @helgoard
was conducted as described by Baher et al. (198@ »shrimp antigen was diluted in coating buffén a 2-
fold dilution series dilutions (10 mg/ml, 5 mg/ml ,2.5 mg/ml, 1.2rg/ml,0. 6 25 mg/ml,0.312 mg/ml,0.1 5
mg/ml,0.075 mg/ml,0.037 mg/ml,0.018 mg/ml).Than tfisst well of micro- plate was left empty for
blank .Across the plate(horizontal row ) , (100pgy well of on antigen dilution was added , to tiest row the
second dilution wear added and soon , the serurma @tmnthe other antigen dilutions. The plate waseced
with covered foil and incubated at 4°C over nigftie plate was all well to reach room temperatbem the
cover seal removed and the plate was washed , Byyerg and filling with diluted (PBS ,pH 7.2) caining
(0.05 %) tween 20 immediately after filling theafd was emptied , refilled ,and allowed to sock tfoee
minutes . this procedure was carried out two orartorgive on total three washes and after thevwash the
plate dried on paper towel .The pool of ten posiserum sample were diluted into the following tifiln (1/2 ,

1/4 ,1/8, 1/16, 1/32 , 1/64 , 1/128, 1/256, 1/51/2024 ) ,(100ul) of each was added antigen ditustarting
from second well in the first vertical row. cowaral was applied and the plate was incubated’&@ ®r two
hours. The plate was taken out the 37 °C incubatiod washed .The conjugate anti-human IgE-HRP w
added (100ul) at dilutions (1/10 ,1/100 , 1/100DY2,0000, 1/100000 ,1/1000000 , 1/0000000,1/000000
1/000000000, 1/0000000000) to all test welldre plate was incubated at 37 °C for one hour dihe was
taken on (37 °C)incubation and washed three time®shly prepared substrate solution containing
tetramethylbenzidine (TMB) 50 ul was added to eaeh of the plate . The covered seal was applibedpiate
was incubated and incubation at 37°C (X =the melath® negative sample optical density . SD=standard
deviation ofthe O.D.value any sample shows (ODadgualed greater than cut — off value considesed a
positive.) for 30minutes in dark of (LMH2S04) (5Pumlas added to stop the reaction . The plate musthe as
soon as possible by ELISA plate reader at weawgttef50 nm .Depending on the results of CB ELISAme
ELISA procedure was performed on (190)serum sasndlbe same best selected shrimp antigens coaicd a
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raw 0.037, mg/ml, 0.312 mg/ml) respectively, S@ri@2 ul/ ml, 1/512 ) respectively, conjugateO(I000 pl/
ml, 1/0000000000 ul/ ml) ,were used in shrimp asmiggbased ELISA.

2.6.3.Estimation cut-off value:

To determine the diagnostic level of the antibsdiethe tested samples the cutoff value of thetima must be
determined. This can be estimated according torbinod of (Llatseet al..,1998) . briefly ten serum samples
were taken from volunteer individuals who weot exposed to shrimp antigens . these sample emesidas
negative control and have been tested to detercuitieff value according to the following formula:

Cut-off value=X+(3*SD).

3- Results and discussion
3-1 Estimation of total and specific IgE ineaflic patients .

According to the IgE value$(00 1U/ml), the results of this study showed in table étjdase in the level of
total IgE in allergic patients who sensitive to 8igimp antigens which prepared under study ¢o #frimp
antigens which prepared under this study , foisid that 187(%98.4) where level IgE values (<100 1U/ml)
but 3( %L.§ where level IgE values>(00 IU/ml) with highly significant difference ( @01, X2=166.352 ).
Measurement of total IgE is very important to knatvether the allergic reaction is IgE mediated on-ngE
mediated before making any therapeutic and cantbedprly detection of allergy in infants and adifdbmenaas
etal., 1994;Akdis et al.,2005), but in some study showed that measureaofetotal IgE was unsuitable in the
diagnosis of food allergies in patients who stiffg from food allergy , Mughales(2016) found %Adllergic
patients had normal level IgE values, recommersdaeral studies ,not to rely on total IgE in diagjs of
food allergies such as study Mehl et al .( 20685)erman and Gharagozleual.( 2005) in Iran, also Jaber ,
(2011) found that (79.4%)Volunteer pigeon breedheis low level of total IgE (<251U/ml) .

In table (2) The result showed that the overth of allergic patient who had positive ELISAults for raw
allergens was (57.3%) . Concerning the sexpafients , in the same table the higher oveed#l of sero
positively (69.260) was observed in females with significant diffexe P< 0.0 5 compared with males while
according to age of patients the higher overa#t r&¥60) of sero positivity was observed in thetfage group
(10-20)years compared with other age group ethes no significant difference between and betvage
group ( p>0.05) . Also the results in  tal8¢ (evealed that in case of patients who were pesitive to
cooked tested allergens , the higher rate ofpsssitivity was observed in females %( 84.6# < 0.0 5
compared with males . Also the result of this gtidsame table showed that the higher overadl (a83.3%)
of sero positivity was observed in the 4th ageugr@1-50)years compared with other age groupretivas no
significant difference between and between agemiop>0.05 ). The present study showed that timécal
allergy to shrimp allergen (raw and cooked) wasected in (% 57.3, %74.2) respectivelyof allergic
patients.Different international studies have vamdhat 83 % of shrimp allergic subjects had pesitgE
antibodies response against some shrimp atiergan raw and cooked shrimp ( Morggiral.,1989). Taylor
et al., 2000 and Jeebhagal.,2001 showed that allergic symptoms resultsombf from ingestion of seafood,
but can also be triggered by inhaling cooking vapoand handling seafood in the domestic , Geraleh
al.(2000) demonstrated that sensitization to shrimp aflergwas 9948 in residents of Kuala Lumpur
City.Shellfish is one of the leading causes of faldrgy in western countries suchas Europe,ddnBtates and
Australia, but seems to be more prevalent in Asimmtries where allergic reactions to seafood artiqularly
shellfish are very common among children and adlts Woodset al.,2001 ; Chiang etal.,2007 ). Rates of
shrimp sensitivity vary among countries and comrmiesiSocial conditions, customs and traditions plagajor
role in determining and spreading the sensitivitglrimp among people the development of allergactions
when swallowing food contains only shrimp, but fygnptoms are also due to contact with shrimp diremt
with wrappers containing shrimp derivatives in theomponents ,also contact with the water in which
shrimp are soaked or inhaled during cooking is arc® of allergens that cause the sensitivity ofngirto
sensitive individuals, especially those involvedhe processing of food and seafopd.ehreret al.,1990), the
study by Ayuscet al.,2010 found that shrimp-specific IgE levels ihsalbjects were relatively constant during
the 24 months of the study and have higher sgelgit antibody levels, show more intense bindinghamp
peptides, and a greater epitope diversity in adand children ,therefore suggesting that seasitin to shrimp
might decrease by age.
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Table (1) distribution total IgE level in allerggatent

Ex. No. Total IgE n. %
190 <100 187 98.4
>100 3 1.6
total 190 100

Table (2) distribution of raw shrimp allergen bagddSA positive results according to sex and ageatiérgic
patients

sex Exam No. Raw shrimp antigen
No (%)
Mal 125 64(51.2)
female 65 45(69.2)
\QE group
10-20 70 42(60)
21-30 54 32(59.2)
31-40 30 16(53.3)
41-50 36 19(52.7)
Total 190 109(57.3)

Table (3) The distribution of cocked shrimp allerdgmsed ELISA positive results according to sexagel of
allergic patients

sex Exam No. cocked shrimp antigen
No (%)
Mal 125 86(68.8)
female 65 55(84.6)
Age group
10-20 70 48( 68.5)
21-30 54 39(72.2)
31-40 30 24(80)
41-50 36 30 (83.3)
Total 190 141(74.2)

4-CONCLUSINS

This study has been observed that the processiigshby heating lead to increased in allergeniaitg
antigenicity of shrimp antigen , which plays arportant roled in local allergic patients agairgirap.

104



Journal of Medicine, Physiology and Biophysics www.iiste.org
ISSN 2422-8427  An International Peer-reviewaardal E-I_,![l
Vol.31, 2017 IIS E

5- Reference

Audicana ,M.T. & Kennedy, M.W. (2008) , “ Anisakésmplex: from obscureinfectious worm to inducerof
immune hypersensitivity”, ClinMicrobiol Rev, 21:360-79.

Ayuso, R., Sanchez-Garcia ,S., Lin ,J., Fu ,Z.néza M.D, Carrillo, T., Blanco ,C.,Goldis, M., Band, L.,
Sastre ,J.& Sampson ,H.A .( 2010), “ Greateroggitrecognition of shrimp allergens by childremtbg adults
suggests that shrimp sensitization decreases wgith a. Allergy Clin Immunol,125(6):1286-1293.

Baher, G. M. , Rook, W. A., Moreno , E. & Lyaid, P.Z. (1980) , “ Use of the ELISA to screen dny
thymocyte and anti B2 microglobulin antibodiesepiosy and SLE”, J. Immuno . 41 : 865 - 873.

Chafen, J.J. , Newberry, S.J. , Riedl , M,Mravata ,D.M., Maglione, M. & Suttorp, M.J. ( 21
“Diagnosing and managing common food allergiesisiesnatic review"JAMA;303:1848e56.

Chiang ,WC. , Kidon, MI. , Liew ,WK., Gohw, A., TgnJ.P.L. & Chay, O.M. ( 2007), “The changing fade
food hypersensitivity in an Asian communit@lin Exp Allergy; 37:1055—61.

Hudson, L. & Hay , F.C. (1989) , “Practical immuagy3rded.Blackwell scientific publication”,Oxforghp4-
96.

Jeebhay, M.F., Robins ,T.G., Lehrer, S.B. & Lop#a .( 2001), “Occupational seafood allergy: aiesv”,
Occup Environ Med . 58:553-62.

Lehrer ,S. B. , Horner , W. E. & Rees, G.,(899“Why are some proteins allergenic?. Implicasidor
biotechnology”, Crit. Rev. Food Sci. Nutr., 36:5584.

Leung, N.Y., Wai, C.Y., Shu, S., Wang, J., KenyP. & Chu ,K.H .,( 2014) , “Current immunologicand
molecular biological perspectives on seafood affergacomprehensive review”. Clin Rev Allergy
Immunol;46:180e97.

Llatser, R., Polo, F., De la Hoz, F. & GuillaumBt (1998), “Alimentaryallergy to pork. Crossreaifyahmong
pork kidney and pork and lamb guflinExp Allergy ; 28: 1021-1025.

Nieuwenhuizen , N., Lopata, AL., Jeebhay, M.L.Herbert, D.R. , Robins, T.G. & Brombacher, F.qgQ)
“Exposure to the fish parasite Anisakis causesrgiieairway hyperreactivity and dermatitis”. J Alyy
Clin .Immunol; 117:1098-105.

Taylor ,A.V., Swanson, M.C. & Jones ,R.T. (2000petection and quantitation of raw fish aeroajems from
an open-air fish market”,Allergy Clin Immunol; 105:166-9.

Urisu, A. (2014), “Japanese guidelirfer food allergy” Allergol Int;63:399¢419

Woods ,R.K., Abramson, M., Bailey, M. &Walters, E.f2001), “International prevalences of reporteddo
allergies and intolerances. Comparisons arisingnfitheEuropean Community Respiratory Health Survey
(ECRHS) 1991-1994", EurJ Clin Nutr, 55(4):298-304.

Yadzir, Z. H. M. , Misnan ,R., Abdullah, N. Bakhtiar, F., Arip, S. & Murad , M. (2012)dentification
of the major allergen of Macrobrachium rosenber@iantfreshwater prawn) ”, Asian Pac. J . TroprBed,
2(1): 50-54.

105



