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Abstract 
The immunoblocti11g cechnique was used wirh :;ix monoclonal ancibodies (MAbs) co analyze che 
antigenic profiles of JO Blastocystis hominis isolates [C, 1.-1, H6, H7, KPl, Y51, OJI, RN, 27B05(1), 
M 12] in relation to scudies on che pathogcniciry of chis parasire. MAb RNS-8-5 specifically recog
nized B. hominis isolared from paciencs with clinical symptoms while MAbs 4F2-l and 4C4-2 were 
also porenrially useful for this purpose. The other three MAbs (DJ-9, 903-3 and Y44F4) recognized 
B. ho·mi11is isolates recovered from both symptomatic and asymptomatic patients, as wdl as cross
reacted with Escherichia coli and Endolimax nana. All these MAbs did nor react with Entamoebd historytira 
and Giardia lrtmblia. 
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Introduction 
Blastocystis hominis (Brumpc,1912), an incescinal 
protozoon, appears in various forms and sizes ranging 
from 7 ro 40 µm. Initially, B. hominis was thought co 
be harmless or a common component of the normal 
human inresrinal flora. However, it is now increasingly 
recognized that this parasite could be pathogenic under 
specific conditions such as immunosuppre1>sion 
(Garavelli eud., 1990; Cegielski etal, 1993), poor nu
trition or with concurrent infecrions. 

Several srudjes have shown chat rhe clinical presenta
tions range from asympromaric to chronic (m_ore than 
a year) ga.5rromresrinal disturbance such as diarrhoea, 
abdominal discomfort, and joint pains in both immu
nocompetenc and immunocompromised subjec.rs 
(Garcia et al., 1984; Henry et al., 1986; Telalba.sic et al, 
1991; Lamben et al., 1992). 

Arrempcs to ascribe pathogeniciry co B. hominiJ by 
epidemiological studies have been criticised because of 
the difficulty in elim111ating all ocher causes of �ymp
toms, either infectious or non-infectious, as approxi
mately 25% of reported diarrhoea cases have no known 
aetiology (Edmeades et al., 1978). The lack of an ex
perimental animal model is also another factor in che 
difficulty to confirm the pathogenic role of chis para
site. 

Currently the diagnosis of B. hommis infection is 
based on rhe demonstration of che parasire in stool or 
culture. The organism was often found together with 
ocher common parasiric protozoa such as Entmnoeb11 
histolyt1ca and Gim-dia lamblitt (Zierdt et al, 1995). Iden
tification based on morphology is impossible as both 
the pathogenic and non-pathogenic srrains appear co 
be similar. In the present srudy we have produced and 
use<l MAbs in an attempt to differentiate parasites from 

�ympromatic and asymptomatic patients. 

Materials and Methods 

Parmite isolates 
Ten isolates of B. hominis, an isolate of C. lttmblia (7404) 
from a Malaysian parienr, EndolimtlX nana (ENl) from 
a healthy Malaysian, E. lmtolytica (HK9) and Escherichia 
coli (Bac-4) a common bacteria in human incestine, were 
used in this study. The B. hominis isolates included M 12 
that was isolated from rhe sofr stool of a monkey kept 
in  rhc Institute for Medical Research animal house. 
Another four isolates (KP I. YS l, DJ 1 and RN) were 
obrained from patients with diarrhoea, joint pain and 
stomach discomfort. The subjects were free from ocher 
parasites and bacteria char could cause these sympcoms. 
Two axenic isolates (C and H) obtained from the Na
tional Universiry of Singapore, and three isolates (HG, 
H7 and 27B05( I)) from healthy Malaysian aborigines 
or Orang Asli ar Bukir Kemandul village were also used. 

Prep,imtion of crude antigens 
All parasite isolates were harvested from in vitro cul
rnres and the antigens were prepared as reported in our 
previous smdy (lnit et al., 1998). 

Production of monoc/01111/ antibodies 
Hybrid cells were produced by fusing NS I/ l Ag.4. J 
(NS 1 )(1 x l O ') cells with che spleen cells (1 x l 08) from 
immunised mice. The positive hybrids were cultured 
from 96-well plates co 24-well places and finally to cul
cure borrles. They were cloned by limiting dilution on a 
feeder layer of BaJb/c peritoneal cells in 96-well places. 
T he clones producing monoclonal anribody were scaled 
up to culture bottles. The supanatanr with monoclona.l 
ancibodies was ryped to class and subclass using Mouse 
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Monoclonal Sub-lsocyping Kie (American Qualex). 
Larger volumes ofMAbs were produced as ascites fluid; 
Balb/c mice were primed 7 days earlier wich an imra
periconeal injection of 0.5 ml pristane, then injected 

·imraperitoneally with 4 - 8 x l 07 hybrid cells, and as
cites fluid collecced l 0-20 days lacer. Ascites fluid raised 
against myeloma cells NSJ was used as negative con
trol. 

Analysis of monoclom,I antibodies by Western blotting 
Soluble protein extracts of che above organisms were 
separaced on 12.5% SDS-PAGE using the discontinu
ous system of Laemmli (1970). Individual polypeptides 
separaced on gels were transferred electrophoretically co 
nitrocellulose paper (NCP), pore size 0.45 µm (MSI, 
Westboro, MA) using a mod.ified method of Tsang et 
al. (1986) with a Semidry Blotter 11 (KEMENTEC) ac 
0.8 mA/cm gel for one hour. A section of the NCP 
containing the molecular weight marker was stained 
with amido black. The remaining NCP was incubated 
in quenching solution, chen treated overnight with 
l: l 00 dilucion of MAb. After washing chree times in 
PBS, it was then created with 1: I 000 dilution of horse
radish peroxidase goat anti-mouse immunoglobulin 
(KPL, USA) for three hours and washed as above. 
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Antigenic bands were visualised by addition of che 
substrate, 4-chloro-1-naphchol (ICN, Biomedicals). The 
blot was rinsed in distilled water, air-dried and photo
graphed. 

Results 
SDS-PACE pattern 
The SOS-PAGE polypeptide pacrerns of 8 .  hominis iso
lates, E. histolytica, G. btmblia, E nana and E. coli have 
been previously reported (Inic et al., 1998) 

Monoclonal Antibodies (MAbs) 
Six MAbs were used to characterise B. hominis isolates 
in chis scudy. They were 9D3-3, 4F2-l and 4C4-2 raised 
against isolare KPl, RNS-8-5 raisedagainsr isolate RN, 
Y44F4 raised against Y5 l, and DJ-9 raised against iso
late DJ l. Three of the MAbs secreted IgM (DJ-9, 903-
3, RNS-8-5); one secreted IgGl (Y44F4); and rwo se
creted IgG I +lgG3 (4F2-l, 4C4-2). Ascites fluid raised 
against NSl did nor show any reaction against all anti
gens reseed in chis scudy (resulrs nor shown). 

Reactivity patterns of IgM monoclonal antibody (DJ-9, 
9D3-3, RN5-8-5) 
MAb DJ-9 recognised H6, KPl, Y51. OJI, RN, 
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Fig. I. lmmunoblot panern, of SDS-PAGE l><.:paratcJ polypeptide, of B. ho111i11is an<l 01hcr organi�m� on anJlris with MAb OJ-? (lgM) 
developed .igain�r isolare DJ 1. 
Standard protein nmrkcr (lane m); B. hom111is i�olarc C (lane l ); 8. hcmims i,ol.rn: 11 (l.tne 2). B. hominis isol.nc HG (lane 3); B. hormms i1,olate 
H7 (lane 4): 8. hominis isoLm Kl' I flam: 5); B. homnw 11olatc YS t (lane 6): B. hom1111s isol.Hc DJ I (lane 7}: 8. homini.1 isolate RN (lane 8); 
B. hominis isolate 27805( I) (Ian� 9); B. ho111m1s 1sola1e M 12 (lane 10): Emamorbn hisro/ytiw, 11 K9 (1,111c 11 ): Gi11rdi11 lmnb/i(I, 7404 (lane 
I 2); Eiu/olima.\ nan,z, EN 1 (lane 13); bchmrhw coli isolarcd from KP L. lhc-4 (lane 14): 
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Fig. 2. lmmunoblot p.mcms ofSDS-PAGE ,l·p.1rate<l polypcptido of 8. ho111i11is ,1n<l other org.misms on analysis with monoclon.11 antibody 
'>lH-3 (lgM) developed against i,olate KPI. D<'Signation ,,flan<"> as in Fig. L 

27B05( 1 ). MJ2 and Bac-4. but did nor recognise iso
lates C. H and H"'. Most of che reaccive bands were 
weak except againsr Y5 l at 66.4 kD. DJ I ar about 1 80 
kD. and Bac-4 ar 250 kD (Fig. I ). MAb 9D3-� ,howed 
a promincnc smear againsc rhe ancigcns of B. hominis 
isolates KP 1 ,  Y5 1 .  DJ I .  RN. 27B05( 1 ), M 12 and Bac-
4; a prominent band at 36.5 kD against KPl and M 12; 
and no ri:.1ccivicy against l\Olates C. I I. H6 and H7. 
Reacrive smears bcMeen 60 and 212 kD were com
mon ro borh B. hominis and Bac-4 (�ig. 2). MAb 
RN5.8. 5 only reacted wich ancigen of B. hominis, iso
late RN, giving a striking smear becwecn 42.7 ,md 66.4 
kD. le did nor show any cross-reaction agaimt other 
i,olares tested (Fig . .'�). The\c three MAbs did not react 
with E hiJtolytira, G. lmnbl1tt and£. ,11m11 ancigens. 

Reactivi�y prtlferw nf!gG 1 mtmndonr1/ r111tib_ody O'-f!�4) 
MAb y4,jJ:4 reacted srrongly agaimt anugem ot 1so
Lucs C. Y5 I, 27805( I), M 12 and F.. ,wur and wcal<ly 
against 1solaces 116, H7, KP!, OJI and Bac-4. Ir did 
not show any reaction against isolare f 1 and RN as well 
as£ histolytica and G. la111bli,1. A prominenr band seen 
only wi1h· isolare C, was at 26.6 kD, while chat seen 
with L. 11,11111 was at 29 kD (Fig. 4) .  
Re,tctivrty patterns of fgG I + {e,G3 mo11odo11([/ ,mt1hodiei 
(·fF2-J. 1C4-2) 
t-..1Ab 41 2 I gave similar paucrns against all rhe i,olares 

KP 1 ,  Y5 I, DJ l. 27B05 (I) and MI 2, with prominent 
bands ar molecular weights 26.6 ro l 1 6  kD. Against 
isolate RN it gave prominent bands ar molecular weight 
26.6 co 48 kD, with a smear ar above 48 to 66.4 kD 
(Fig. 5). MAb 4C4- 2  showed similar reacrivicy patterns 
against R. hominis isol.ncs KPl .  Y 5 1 ,  DJ I ,  RN, 
27B05 ( 1 )  and M 12, wirh promincm lunds at molecu
lar weight 26.6 co 97.2 kD (Fig. 6). MAbs 412-1 and 
4C4-2 did nor show any reaction againsr B. homi,w 
isolate� C. 11, H6, H7 as well as E. histolyttca, C. lmnblia, 
F. 11,wa, and Bac-4. 

Discussion 
In our previous studies, the differences in polypeptide 
pacccrns as shown wirh SD\-PAGF analysis did nor 
provide any information on the parhogenici1y of this 
parasi[(.: (Init et ,ti., 1 998). However, rhe resulrs ob
tained rhrough chc use of MAbs raised against several 
isolate�. to anal re antigenic profiles of ochc:r isolares by 
the immunoblouing technique, were of great help in 
this regard. Currently, six MAbs (DJ-9. 903-3. RN5-
8-5, Y44F4, 4F2-I and 4C4-2) wnc used to identify 
local B. hominis isolates capable of produdng symp
toms in patients, by the immunoblouing cec.hnique. Of 
these hybrid clones thret: sccrcred lgM and one secreted 
IgG I, while anorher two don es secreted two subclasses 
of antibodies ( lgG I and lgG3). Gentry et 11!. ( 1 982) 
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Fig. J. lmmunoblnt p.111<:rnsof�DS-PAGF scpar.ue<l polypepudcs of H. hominis an<l ocher o�anisms on analysis wirh monodon.i.l antiho<ly 
RNS-8-5 (lgM) dcvdopc<l agJim1 isol.m RN. Dc,ign.11ion 11( l.111t:s as in Fig. I .  
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Fig. 5. Immunublot pattern, of .SDS-l'AG E �cpar.ncJ polypcptittcs of B. hominis and other organi,ms on analy.,is with monodonal amibody 
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reporred a hybrid producing both IgG J and IgG2b spe
cific for dengue-2 virus antigen. They used myeloma 
cells which were IgG 1 secrecors and suggested chat some 
recombinant evencs involving rhe Fab ends of the fgG 
may have occurred berween IgG 1 and IgG2b in che 
hybridoma as proposed by Kohler and Schulman 
(1 978). ln chis study, the mydorna line (NS I) used was 
no longer able co express heavy (H) or lighc (L) chains. 
This was suggested co be due co d1e loss of the chromo
some bearing rhe H chain structural gene and a strnc
cw-al change in the L chains mRNA responsible for rhc 
failure of translation (Kohler et al .• 1976). Theorcri
cally. it is possible for one cell clone ac a particular rime 
co swicch class or subclass in which case, at lease for 
some rime, there would be rwo subclasses with the same 
idiocype. 

Irnmunoblocs of NSl ascires Auid against the B. 
hominis and other organisms revealed the absence of 
bands indicating chat none of rhe polypeptides present 
in these amigens reacted with mouse ascices fluid pro
duced against che parent myeloma cell line, NSl (re
sults nor shown). However. all six MAbs produced 
multiple bands or smeared patterns on immunoblots. 
Similar findings of smeared or extensive multiple bands 
by fow- NfA.bs (IgM) against B. hominis have been re
ported by Tan et al. (1996) who suggested char the an
tigens recognised are likely co be glycoprocein because 
of their sensicivicy ro pronase and period.ate trearmencs. 
Extensive banding patterns were also observed in cllar
acterisation studies of MAbs co Trypanosoma cruzi, 
Trichinefla spiralis, Schistosoma japonicum (Sairo et al., 
1 994) and Taenia saginata (Draelancs et al., l 995). The 
recognition of more than one band by MAbs produced 
against various malarial ancigens has been reported by 
several investigators (Cooper et al., 1 988; Erz.ion & 
Perkins, 1 989; Lew etaL., 1989). 

Two MAhs 4F2- l and 4C4-2 recognised all the four 
isolates from symptomatic patients (KP 1 ,  Y51.  DJ 1 . 
and RN), isolate 27B05(1) (from OrangAsli) and M 12 
(isolate from monkey). All ocher B. hominis isolates from 
asymptomatic patients (C, H, H6, H7) and ocher pro
tozoa, including G. lamblia (7404), E. nana (ENI),  E. 
histolytiul (HK9) and E. coli (Bac-4) which was isolated 
from KP I ,  fuiled ro react wirh rh�e two MAbs. We 
suspect char isolate 27B05( 1) is probably pathogenic 
even though ir was from an apparently healthy Orang 
Asli, as rhe latter may be a healthy carrier. Isola re M 12  
from a monkey host is suspected to cause symptoms in 
human. 1f  the above are true chen MAbs 4F2-1 and 
4C4-2 may be useful for the detection of pathogenic 
strains of 8. hominis. 

MAh 4F2-l produced rwo immunoblot patterns: che 
first given by isolate RN and rhe ocher by isolates KPJ , 
Y51, DJ!,  27B05(1) and M12 rcspeccively. This im
plies char isolate RN could be a dillerent strain (in patho
genic potential) of B. horninis even rhough it has the 
same morphology and protein profi le as rhe ocher iso-
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laces. However MAb 4C4-2 gave similar polypeptide 
patterns with local strains (KPI, Y51 , DJI, RN, 
27B05(1) and Ml2. The results suggest char isolates 
K P ! ,  Y5 1 ,  DJI, 27B05(1), and M 12 probably belong 
to the same strain even chough they were isolated from 
different sources. Ir is also possible rhac polypeptides of 
MW ranging from 26.6 to 65 kD in these B. hominis 
isolates could play a role in determining rhe pachogenic
iry of this parasite. 

The other three MAb�, DJ9, 9D3-3 and RN5-8-5 
reacted wich the B. hominis isolate RN which produce 
symptoms in human, giving a smear between 42.7 and 
66.4 kD. The most specific recognjtion pattern against 
these srrains was given with MAb RN5-8-5 while the 
ocher rwo MAbs DJ9 and 9D3-3, showed cross-reac
tion against ocher isolates (KPl ,  Y5l, OJI, 27B05(1) 
and Ml2) and Bac-4 at high molecular weight. 

MAb RN5-8-5 specifically recognised isolate RN, 
giving a smeared band on immunoblot, while MAbs 
4F2-l and 4C4 - 2  showed specific recognition with all 
isolates producing symproms, giving several pro mi nenr 
bands, even though these hybrid cell clones had gone 
through the cloning process five times. This rype of rc
acrion is unusual for MAb reacciviry. 

In chis study, freshly prepared and aliquoced anti
gens from isolate KPl were used in the production of 
NfA.bs 4F2-l and 4C4-2. To determine whether these 
various components recognised on immunoblocs by 
these Wbs were degradacive produces of crude anti
gen from lysed B. hominis cells, a similar 
immunoblocring experiment was repeated using 
aliqoured (scored ar -20°C), as well as freshly prepared 
B. horninis lysed cell antigens. These were reacted with 
NfA.bs 4P2-1 and 4C4-2. It was found rhat these two 
MAbs still produced multiple bands on immunoblors. 
The possibility chat these MAbs reacted wirh several 
different components with similar epicopes and nor 
degraded produces produced during the preparation 
must also be investigared. 

The detection of multiple bands on immunoblocs 
suggests that similar epitopes were shared by different 
molecules or fragmenrs of a larger molecule (Kamel et 
al., 1 989; Mencke et ,d. .  1 99 1 ) .  Garavelli & Libanore 
(1 993) suggesr chat rhere are families of chis parasite 
with different parhogenicicy, exerting a toxic-allergic 
acrion on die mucosa of the colon but nor invading rhe 
bowel, at least in che immunocomperenr subject 
(Lakhan pal et al , 1991). The multiple bands rccogn ised 
by MAb 4F2-1 in antigens of KP I which was isolated 
from paticnc DIAG 1 06. may represem several forms 
of morphology (e.g. vacuolated. granulated amoeboid 
and cysr) of B. hominis with similar epicopes i n  
polypeptides of differenr molecular weights. 

MAbs 4F2- l and 4C4-2 appear co be Blasrocystis 
pan-specific antibodies with rhe capabiliry LO react wirh 
all B. hominis isolates recovered from patients wirh symp
toms. They recognised varioll5 polypepddes of molecu-
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lar weight ranging from 8 . 1  to 97.2 kD, thus indicat 
ing that similar epiropes are present in many B. hominis 
isolates as well as in its vacuolated, granulated, amoe
boid and cystic forms. However, immunoblotting can
not discinguish between mulriple processed produces 
of a single protein and a large number of unrelated pro
teins (Cheng 1:tal., 1991 ) .  The polypeptides recognised 
by these MAbs may play an imporranc role in rhe patho
genicicy of chis parasite. These MAbs did not cross-re
act with other related protozoa reseed, such as E. 
histolytica, G. lamblia and E. nttna and could be poten
tially useful for the purificarion of B. hominis antigens 
for furrher studies on pathogenicicy. In a previous srudy, 
Cheng et al. (1991) reported that MAb M26-32, a Plas
m odium pan-specific antibody, reacted wich all species, 
strains and erychrocytic stages by Western blotting pro
ducing reaction bands ranging from 20 co 230 k.D. A 
common epirope of this MAb was then idencified and 
based on results of screening a genomic expression li
brary, they suggested that the multiple banding pattern 
is due, at lease in pare, to an cpicope commonly presenr 
on many different proteins. The size of an ancibody 
epicope is still unclear. Studies with synthetic peptides 
suggest rhac che average size is approximately 4 co 5 
amino acids (Geysen et al., 1988) and 5 co 6 amino 
acids (Cheng eta/., 1991) ,  while X-ray crystallography 
of protein antigen-antibody complexes suggests a much 
bigger size (Amit et al, 1 986). 

Aclcnowlcdgemcnls 
We 1hank the Director, Tnsti ture for Medical Research, Malaysia 

for permission ro publish chis arcide. fh1s study was \upporrcd by 
the Malaysia Covernmcnr Research and Ocvelopmcnt Grant.\, IRPA 
Nos: 06-05-01-0025 and 06-05-0 1-0 l 08. 

References 
Amit AG, Mariuzza RA, Phillips SEY & Poljak RJ ( I  986). Three

dimensional Structure of an ancigen-anribody complex ac 2.8 A 
resolution. Srienre 233, 747-753. 

Brumpl E (1912). Coli re a lerr,1mirns mcsnili (Wenyon, 1910) e1 
coli cc a Trichomonas inmrmalis Leuckan, 1879. Blastol)'StIJ hominis 
sp. et form cs voisinc;. B11/ll'tin dt• la Sociert! de Pmhologie Exoriq11e 
5. 725-730. 

Ccgid,ki JP, Mscngi A£, Duk� CS. Mbise R, Redding-Lallingcr 
R, Minj,1.1 JN, Wilson ML, Shao J & Durack DT ( 1 993). 
lnwstinal parasite and H fV inrecrion in Tam...1.J1i.1n children wilh 
chronic diarrhc.1. AIDS 7(2), 2 13-221 .  

Cheng Q, Jones C, I iu EX, Kidson C & S,1ul A ( 1991 )  
Idemification of a common Plasmodium epimpe (CPE) recogmscd 
by J pan-spcci!k inhibitory monoclonal ,mcibody. Molrrnlnr and 
Biodmnic,,l Pnwitology 49, 73-82. 

Cooper JA, Ingram LTL, Bu�hdl GR, Fardouly� CA, Stem.cl D, 
Schofield L & Saul AJ ( 1988). The I 40/ 130/ I 50 kilodalton 
prorcin complex in rhe rhoprrics of Plosmodmm falcipamm cons1sr.s 
of discrete polypepnclcs. Molecular nnd B,ochemiral Parns,to!ogy 
29. 251 - 262. 

Drael.nt5 E, Brandi JRA. Kumar V & Gccrts S ( 1995). 
Char:icrcrization of o::pi1opes on excn:cory-secremry Jmigcns or 
Taenias.1ginara metaccscod<:5 recognized by monoclonal Jmibodic\ 
with immunodiagnostic porenual. Pt1r,ui1r lmm1ml)/ogy 17. 1 19-

3 1  

126. 
Edmeades R. Halliday K & Shepherd RW ( 1 978). Infantile 

gastroenceriris relationship berwecn cause, clin1cal course and 
outcome. MediC11! Journal 11/ AUJTTalia ii, 29-32. 

Etzion Z & Perkins Ml<" ( l 989). Localization of a p,1rasite encoded 
protein to cyroplasm,c vescidt:s of Pl11Sm"diu111 falcipamm
i nfecnon cells. Euro pen 11 }01m111l rf Cell Biology 48, 17 4-179. 

Gara,·elli PL & I ibanore M ( 1 993). Bkmocysris hominis and 
blascocysrosis. /talian Journal ofCastroenurology 25, .33-36. 

Garavelli PL, Scaglione L, Bicocchi R & Lilnnore M ( 1 990). 
Blastocyscosi.s: a new disea$e in the act1uired 1mmunodcficicncy 
syndrome?. lwemntio111rl }11umal 11/STD AIDS 1(2), 1 .34 -135. 

Garcia LS, Bruckner DA & Clancy MN ( 1984). Clinical relevance 
of 8/.rmocysw hominis (Ierrer). /,;meet I, 1233-1234 

Gentry MK. Henchal EA, McCown JM, Brandt WE & Dalrymple 
JM ( 1982). Idenrific.-ition of distinct ancigcnic. determinanrs on 
dcnguc-2 virus using monoclonal antibodies. American journal 
of7i·opicnl Medicine nnd Hygiene 31, 548-555. 

C.cysen HM, Mason TJ & Roddd SJ (l 988). Cognitive fearurcs of 
continuous amigens dc:tcrminancs. j1111r111il of .Molcru/a,· 
&cog11,1io11 l .  32-4 1 .  

Henry MC, DeClercq D, Lokombe B,  Kayembe K, Kapita B, 
Mamba K. Mbcndi N & Mazebo P (1986). Para.sirological 
ob�ervations of chronic diarrhoea in suspected AIDS aduli pariems 
in Kinshasa (Zaire). Transactions of the Royal Socie1y o/Tropicnl 
Ml'dicinc mid Hygiene 80(2), 309-1 O. 

lnir I, MakJW, Yong HS & Lokman Hakim S ( 1998). Analysis of 
humoral immw,e response in human blastocysrocis by Western 
Bio rung. /11tm1atio11nl Medical RrsMrch journal 2(2), 39-4 S. 

Kamc:l SM, Wheat l.J. Garren ML, Barriere MS. Tal15ey MR & 
'lcwari RP ( 1989). Production and characrerizarion of murine 
monoclonal ,1ntibodies to Hisropla.sma capsulacum yeast cell 
anrigens. Infection and lmm1111ity 57. 896-90 I. 

Kohler C, & Schulman MJ ( I  978). Cellular and molecular 
restricrions of tht lymphocyre fusiom. Currmt Topics in 

Microbiology and immunology Bl. 143 - 148. 
Kohler G, Howe SC & Milstein C ( 1976). Fusion bcrween 

immunoglobulin secreting and non-secreting mydoma cell lines. 
Europenn Jrmma/ of lmm11110/;igy 6, 292-295. 

Laemmli UK ( 1970). Cleavage of srruc:tural proteins during rhc 
asscmbl y of rhe head of bacteriophage T 4. Na11m• 22 7, 680-68 S. 

L1khanpal S, Cohen SB & rleisehmann RM ( 1991 ). Reactive 
.mhriris from Bkmocystis h11minis. Arthrit,s and Rh1· 11111a1is111 34, 
251-253. 

Lambert M, Gigi J & Bughiin C ( 1992). Persis1ent diarrhoe,1 and 
Bl.rtstorystis hominis. Acta Clinira Brlgira 47(2), 129-130. 

Lew i\M, L1ngford CJ, Anders RF. Kemp DJ, Saul A, Fardoulys C, 
Geysen M & Sheppard M ( 1989). A prorective monodonJI 
anubody recognizes a linear cpitope in rhe precursor to the major 
merozoitc antigens of Plnsmodium chab11udi ndami. Procerrli11g of 
rhr Nationrtl 1fo1demy ,if Sciences of the United Stairs of Amenra 

86, .3768-3772. 
Mencke N, O'Donoghuc P, Lumb R, Smilh P. Tencer Nvl, rhummel 

P & Rommel M ( I 991)  Antig�nic characrcrization of 
monoclonal anttbod1e5 against Sarrorystis muris by Wcsrern 
blotting and immuno-elcuron microscopy. Parasitology Research 
77. 2 17-223. 

Sairo S, Rojckinikhun W. Gao P, Yanrn�hita T, Watanabe T, Sakato 
N & Scn<lo r ( 1994). Charactcri:wion or the recognition 
spccificiry or autoreacrivc, poly,pccific monoclonal antibodies 
ob1ained from spleen cells of parasire-infected Balh/c mice. Pnr,lSite 
bmmmology 16, 609-6 I 7. 

Ian SW. Ho LC, Moe KT, Chen XQ, Ng GC, Yap EH & Singh M 



32 

( 1996). Production and Characterization ofMurinc Monoclonal 
Antibody to Rl,moc_ystir hominis. /111rrnattonal journal for 
Parasitology 26(4). 375-381. 

TdallM,ic S. Pikula ZP & 1(1pidzic M ( 1991). Bl,woqstis hominis 
111Jy be a potend,11 cause ofintescinal diwa,e. 'icandi111111i,m}o11n11il 
of Infectious D1m1m 23(3), 389-390. 

T,ang \'CW, H:am:ock K, Wilson M, l'.alrner Of-� Whaley S ,  
McDoug.i.l JS  & Ken1mly S ( 1986) .  Enzyme-linked 
immunocrarufcr blot rechnilJUe (Western Blot) for I luman ·1� 

lymphouoptc virus type lll/lymphadcnoparhyw,1smciated virus 
(I ITJV/Ill/lAV) Amibo<lie,. Center for Disea.,e Conrrol, Atbnta, 
(,corgia. 

71crdr CH. Zierdt WS & Nagy B ( 1 995). Enzyme-linked 
immunoso1 bent assa1 for decec1ion of scrum antibody co 
Bl,wocysris hominis in ,ympcomatic infe,iion. Joum,rl of 
f',1msiro/,,gy 8 I (I). 127-9. 

Aurptul for p11blir,1tion 3 Mt1rd, I 999. 


