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dI Applicability of ELISA on buffer-eluates of
capillary blood spotted on filter papers for
the diagnosis and clinical staging of human
schistosomiasis
K.A. Kamal, H.I. Shaheen, A.A. El-Said

Tile relutive concentrations of 1gM and lgQ antibodies (Abi) to Scbistosoma niansoni soluble cea antigen (SE-A) w'ere
evaluated in paired sam pies of venous blood sera and buffer-eluates of capillary blood drops dried oil filter papers. Thle
samples were obtained fromri school children at early and chronic stages of schistosoiniasis diagnosed onl thle basis of history,
clinical sytnptomnatology and parasitological criteria. Enzymne-linkced immnunosorbent assay (ELISA), simuldtaneously
performed, revealed paired samples to display comnparable Abi levels in all cases. Samnples front children w~ith eairly
schjstostwniasjs had specific IgM:lgQ ratios greater than I [optical densities (0.D.) in sera and 1)100(1 elnutes of 0.77 ±
0.32 andu 0.68 ± 0.30, respectively for 1gM and 0.52 ± 0.25 and 0.50 ± 0.25 for IgGJ. T[Iis ratio, howevcser, wits less
thanI I in samples from chronically infected children (0.1). of 0.20 ± 0.11 and 0.20 ± 0.11 for 1gM and 0.69 ± 0.33 dilid
0.73 ± 0.32 for IG~). The specific advantages of this simplified techtnique are thle use of anti-SEA Abs in fingers tick bloodX
eluates, rather than sera of venous blood to serologically diagnose schistosomiasis and to differentiate early from chronic
infections patrticuilarly when used for mass screening, such as epidemniologic surveys.

Key words: Schistosomiasis, diagnosis. EUSA. blood eluates, Egypt

Detection of eggs in uirine, faeces and in rectal biopsics venous blood seruim from schisttosoniiasis positive and negat-
remiains the only accepted diagnostic criterion for active ive children. The potential of tile' technique iln clinically

~asis I nmtmoiagnsicprocedlIres have proven staging sdiistttsotniasis wvas also evati) ated.
to be reliable' particul~arly when infection is light and eggs
-ire not easily demonstrated. The field applicaition of serolo- SUBJECTS AND METHODS
gical I echnitites for diagnosis of schistosonfiasis presents sev- Study population
eral difficulties. Obtaining venouis bloodx samples, patrticularly One hutndred Egyptian boys and girls bet~weeni 6 and I I years
fronm children, is not readily accepted in endemic areas. of age were studied in Novembera~nd tDeceniber 19Q89. The
Difficulties with serumi separation and refrigeration during children attended a rural primary school in the Nile delta
Itransportation to a laboratory have prompted uise of finger where schistosomiasis was endemtic. lInfo rmed consent bo
stick bloodl samples collected on filter pilper as an alternative part ici pat ion in the study was given by the parents or giiard-
fo~r scrod~iagnosis of Scluisfosoiiia inansontil and Schistosoina ltae- ians of each child.
nIatijbnnnII infections, as well ats of various infectious dis- Thorough history, physical examninat ion and faccal and uirine
cases.4 -8 However, work was f~cujsedl primarily on optimizing evaluation for pariasites were done for each situdy child.
Sitorage Co nditions and increasing diurability of blotA~ col-
lected oin filter piaper rather than comparing the serodiagnos- Blood samples
tic reliability of blotid eluates front filter papcr to that of scrumi A 2-3 mli of venouis bloo~d and several drops of blossi fromt ;
fromt venouis blood. fingers.tick onto a Whatinan #3 filler paper wvere collected
This stuidy evaluiated thle efficacy of ELISA detection of 1gM fromn each child. Seruim was separated fronm tile venouis bloodx
anld galgC 111ibodies to S. itiIWsoni egg antigen (SEA) in eluates sample and tle i I iter papers con ta in i ng several drops offinger- E
of fingerstick blood spotted on filter paper as compared to stick blood wvere dried thoroughly at rooom temperature, stored f

in a nylon bagat 40Cand used within a. month. For the [LISA
*K.A. Kamall. H.I. Shaheen'. A.A. El-Sacid2  measurement of anti-SEA Abs, thle dried blood1 spo iscs

I US Naval Medical Research Unit No. 3. Cairo, Egypt (approximately 20 ptl) were cut from the Wlsatmiam filter by
2 Parasitology Department, Faculty of Medicine. eenha University. Egypt
Correspondence to: K.A. Kamal. Research Publication Branch, US Naval I puinch witht a. 1.2 cm diameter. The paper discs were elutedl

136 Medical Research Unit No. 3. PSC 452 Box 5000-FPO AE 09835-=07, USA overnight at VC in 1.2 ml of 0.01 M phosplhate-biiffered
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saline (PBS; 0p1-7.2) contraining 0.25%X bovine senimi albu- incubated at 37*C for 30 mninutes. Fifty jPl of I N Na~l-l were
ini (ISA)and 0.05% Twecn-20 (PI3S-BSA-T). The scruin uised to stop the reaction. Optical densities (0.1).) were read
diltition in each eltiate after removal of tile paper disc was in a Multiscan Titcrtek ELISA reader at 405 tnan.
estiniated ito he 1:100. TMe venouissera were dilulted 1:100
when evaluiated by ELISA. RESULTS

Checkerboard titration
Parasitological examination For the detection of thc assay limiits, wells of ELISA plates
Merthiolate iodiine formaldehyde (MWF) technique was Litil- were sensitized with 50 pi of serially dilutited SEA (0.75-100
ized fo~r thle detection of S. ntrinsorli eggs in faleces. Positive uglmUl1) inl coating buffer. Sermi poo~ls obtainedl froin p~ara-

samiples were tiplani itated uising thle Kato--Katz mnethod. 9 Two sitologically confirmned schisiostiitniisis paltients and no 'natal
slides frontl each fLaecal samlple were examiined and the mean healthy individuials were uised at serial diltat ions of 1:5-1: 1200
%6s considered as thle numbewr of S. triasoni eggs per gramn of in PTS to detect anti-SEA 1gM :1nd lgG ant ilslfieiS. iThe
fateces. S. Iuiaeinatobitinn egg's were detected in midday urine optimrum antigen concentration and serumn dilution were
s;mmnplcs after centrifuigal sedimnentation. The nucleoporwe fit- found to be 50 it Uml and 1: 100, respect ively.
tration technique'10 was used to quantitate the intensity of
infection inl those patients found" to he po)sitive in thle initial
screening procedure. The average egg count fromn two 10 til Clinical and parasitological characteristics of the study
saniples was considered ats the mecan. population
(:161idren testing negative for sichistotsomle eggs had4. one ito Clinical and parasitological examiinat ion of the study grouip
dilrce additional parasitoloagical examiinat ions oif fateces, and revealed 44 children, wvith known history of disease, ito have
1unite collected onl sublsequlent days. spleen and/or liver involvement. Urine and/or fileces wlee

poKsitive for schistosome c ggs upo-xn the first parasito'logical
Enzyme-linked immunosorbent assay (ELISA) examination. Children of this group were defined as Chronic
FiLISA was perfo~ried in 96-well flat-bottomied polystyrene sichistosomiasis cases (table 1). Repleated parasitological ex-
FIiISA plates. Volumies of 50 til of so4.liuim carb-onate buffer amiination of 56 children with neither history nor ,linical
(0.1 MI, pi 19.6) containing 2.5 ig SEA, prepared as described sympitttomstofschiistosomiaiisis revealed schistosomle eggs inl tile
by i'ro s & Warren 11, were used to coat the appropriate wells. excreta of 22 children. These characteristics favouired thle
After overnight incubation at 4*C, the unbilound SEA was catego~rizaition tf this group a),t the 'early'lpl iase of scliisti isoi illa-
washed with 0.01 M ITS with 0.05%X Twvcen-20 at 4*C asis. Th'le remaining 34 children were iticludcd for con)ttr(ol
(PB11S-T; washitng buffer). The wvells were blocked with 100 studies.
It14 0ft. 1% RSA in coat ing butf-
fer fiar 60 nuin. After washing,
50 p1 of cduaates front filter pat- Table 1 Characteristics of the study groups

per bloodw sp-ot discs and 50 pl Early infection Chronic infection Uninfected

of 1: 100 venous serum diluted __________________2_________N4 3

in 0,25% 11SA in P135-T were Se Mate 3 36 15

simumtilaneolmsly tested in thie Female 19 8 19
san lt i nikis o Age in years (range) 6-8 8-13 6-12

sae lae oralt ntaas o Meant± SD 7. 1 t 0.7 11.3ft 1.5 9.1 1 2.0

SEA. The test samiplesa~nd aI- S. haematobium
praapriate controls were incu-, Urine positive n=2 n- 12

bated for 2 hotirs at ruo'ltt tetn- Eggs/10 ml urine (range) 2-5 8-87

perattare, then washed three Mean ± SEM 4.0±f 1.0 29.3 13.2

tittles. FifiV Ill of alkaline phos- S.1 n=26on
Stool positiven-9=2

p'l)Iatase comijulg~iatt .atti baa1- Eggstgm stool (range) 20- 240 20-600
Inall 1IN or IgG (Sigmta; di- Mean t SEM 60 t 21 141.8 1 29.6
luated at 1:100) were added
andt tile plates inicublated foir I S. haematobium and S. mansoni

htra 7(.Afew;I mixed infections n-1 n- 6
'tar ~i at10 . fe ".'thg, E. histolytica n-5 n. 7 n=7

50 p1 of subsi rate ( I auig para- G. lamblia n-I n- S n-4

tiitroplieaVIy phosphate per til H. nana nal n- 4 n=S

of 0.1)05 N1 carb~otate buaifflr, lpl I Liver Involvement (n-33)

'9.8) were added and the plates Liver Spleen involvement n1
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Anti-SEA antibody levels in sora and eluates of dry blood tent in paired samiples oif bloodk ediates and sera. I'liest re-sltlls

spots are in cti ntrast to I lie resuilts ol i itl l ets ind cai mI g Ii hait al% s.It p -
A total of* 66 paired specimens of* venouissera andt eliates of* tion of bloodt onl fiIt er paper may; et ri .y tr0 most oft hei reakI tiv IyI

whole blisid collected onl filter papers from infected children of 1gM antiribtlies, an. hscudh eece nei~tstn
were tested in parallel for levels of ant i-SFA. atiI: iCois inl an1 if present ait high levels in pat ient 's seruli:l.

FLISA formiat. Thirty-fimr paired specimens fromu children Iniaddition, these results indticated a high sensil ivii y , if J:JJSA
Willh nit) evidence of, scliistosomiasis and inhabiting the samne when SI:A is used, at least for th e ptirt ise tii %er. it-f'i*
endlemic area were also tested and reported as controls. demniolotgical surveys. Similar resualts, uising egg ant Igetis, lliv(e
Levels ofainti-SEA lg(.3 and 1gM antil'tklies in paired samples been repoirted previous~ly byV sevcratl invest gaglitors. 11 '

oft venouis sera a.ndI file paper bloodl eluiates, were essentially Thie po-ssibility oif cross-react ions Withlii oher paira.sil:s, ej.g.
it lentica I (ttable 2) . TIhe 22 pa ired specimnens i if sera and hI. uodx Enlta::uk'!s hi~su. dtiecit, ( iardi. i Iutmbbia andU I Ivincuti 01.isit t

* eluties o f' the early scllstisiltmoiasis children displayed signi- can be excluided sinice these parasites were, coim iilit i n-7.

ficantly elevatedl levels oif anti-SEA 1gM antib~odies (0.77 ± of sch]Iist osomniasis- free children (table 1) displaying negmiiive
0. 52 and 0.68 ± 0.30 0.1). valuecs, respectively) and reduced anti-SEA ELISA resp-onses (table 2).
anti-SEA lgG levels (0.52 ± 0.25 and 0.50 ± 0.25, respec- The present sitidy alsoevalatimd thle uise oIi lgM:lg(. ; intiliosly
lively). The ratios i f anti-SEA IgM :lgG 0.1). valuies, were ratios to SEA as aI means of difieremmntitjg early and t. Ii i mii
significant ly lower (p<O.OO00 in paired specitnens froin the diseaIse. Beksides lhe clinical aid parisitloi, h lal finii~ngs, mill1

chronically infected children than i l he early seh-iistosom(Ilialsis inl retrospect, two charaicterist ics indlicate thait tis imillrt. a

gri t ip withouit tstatisticallIy significant differences in valuecs be vajl iable in st aging chlIdren ait lilt cearly p .ise tif sti. li
between paired samnples wit hitn each group'. tosomliasis. First, the niajiirity, i tliese i. hi Idren were- I. itnt 11i

Regressioni analyses perfourmed toi comipare 0.1). values obl- be femiales (86'Y,,, itible 1). Tradit io nally, girls ;it this age do
tamned fromn paired samiples of sera and blood. eluiates tested for not come in frequtent contac t Withi cainals. See. iid, Ii is.

speciflic alit ibiudlies indicated posit ive correlations between tosome eggs were detected inI faeces .n.IA ir rine lin 12 ,ti ili l
levels iii lg( ; ( r=0.92, p<O.LX) I) and 1gM (r=0.9 1, p< 0.00 1) 22 iif flie seriilogically pt isin ve , hldii tln lit i I~iois i ip ,in illit
ant ilsxl ics in pai red spec iinens o fftlie st tdy pot pulat iton (ti=66). first parasitoi lo gicalI scr.en in g, while il.t-I~ reit-inaind. t rs lice.miwi

Simiilarly, st ro ng piositive cirrelar ions wereotibtainedl between positive tip-on repeated examiinationls (diiil liti. sho wn).

antit -SEA lgMI:lgGj rati iii paired specimiens fromi early schis- It is concluded that the teicliniitpie is 1xtitnt- 1ally sulit .m1'1, ftitl

tiussimiasus children (r=0.65, p<0.000 and chronic diseasew detection ofshsisuese ific 1g and IgG ant ixlsles ill

groulp (r=0.876, 1-<0. 00 I), as well as when analysed for thie eluiates (if bliodt sp-ots dried on filter pipers. As stit Ii, it %hoiitd

study poptilat ion taken together (n= 66; r=0.91 13, p<0.001 ) b a valuable epitlemnioloigicail ti itl fur bi a I tlagnoi% mssiid

clinical staging iifschistosoiliasis.
DISCUSSION
Tliis invest igat it n was tuindertaken to determine flie rel iabi. I- W.;irtc jinlebtits! wimi I is tayaiti 1:s iml tI r [ilei li t exc itw vt ii~ sss .

it y o~if ltat es i f dried l~ I~ixl dro ps frt mn finiger stick onto) filter T1.i% wo rk wis sunsip~~ii lii die.if Nds'.il Nivth.Iii i ir ..iin.
1 I.c.;iiti

- pa per as ain alterniative ii venot s serutin samples foir ELISA c. iiiiniil, N.M .(. N .C.R., flt-iIivslai. Kli'id W1ii .11,u I imi No

dlect c:io oi f se Iisto usi mte-si-c i fic antil-ot ib .es. Stioirage of dried 3M 162 770AX70AQ. 120. I*tIii .*~~ ii ,t.d i~.%.it,*.It .. 111 4 ..

bI.d o l n filter pipers f10r up- tii 30 days did not alter 1the the. privatei .iw oie% iI thei 1. 14r% iii .11 me liti To .I% 'itol% 1.i i.% t dislt i.ii ,1

mtl i tidy levels as coiiipared ito pa ired venloris serutnII kept aIt refletioini iii. vit-wsa itlit N,.vý I Iitt imivil, ii i i. i tIiisis,.ii i

-70"C' Fuirdier, anti-SEA IgM ant ibtiy levels Were consis- US ;iiverniiitii.

Table 2 Levets* of antibodies to Schistosomra mansoni egg antigen (SEA)" in paired samples of blood spot eluatei and sera of sthistosomtasi% thicidere

1gM lgG i.JM:IoG
Serum Blood etuate Serum Blood eluate Serum Blood etuate

Mean ±50 Range MeanISO Range _ Meani SD Range- Meani SD Range Mean. SD Range MeantSD Rangje
Early infection
(n-12) 0.7710.32 (0.30 1.47) 0.68W0.30 (0.32-1.32) 0.5210.25 (0.14-1.10) 0.501.0.25 (0.13 1.08) I.5810.51 (1.01 2.93) I.S5t0.62 (0.73 300)
Chronic
infection
(n-44) 0.20±0.11 (0.03-0.45) 0.2010.11 (0.03-0.49) 0.69t0.33 (0.30-1.58) 0.73t0.32 (0.37-1.63) 0.35i0.22 (0.02 0.95) 0,29!0. 19 (0 04 0 76)
P-value < 0.001 ic0.001 .0.018 -0.002 <c0.001 <0001
Uninfeited
(n*34) 0.0610.04 (0.01 0.11) 0.07.0.03 (0.01 0. 11) 0,08#0.04 (0.01 -0.14) 0.0810.03 (0,02 0.12) -

140 " Jp!dY!4"_LIS CD values
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