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Scientific progress
 

1) Investigation of antigenic heterogenicity in P. ayx 

isolated from different parts of Thailand using monoclonal 

antibodies. 

2) Characterization o' P-. .vjiy-zi antigen to which monoclonal 

antibodies react. 

3) Determination of the immunoglobulin class of monoclonal 

antibodies by a dot immunobinding assay. 

4) Demonstration the species specific monoclonal antibodies 

with P-- L-iciparum isolate. 

5) Preparation of parasite antipens from vivax malaria patients
 

for Western blot analysis. 

6) Preparation of F. ;Kiyx antigen slides from vivax malaria
 

patients for use in the indirect f.luo.escent antibody test. 
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1) Demonstration of antigenic diversity in P 
 i
 

Monoclonal antibodies against blood forms of 
Plasmodi 

Y-iY.R were used to demonstrate considerable antigenic diversity
 

in this species. Different isolates from different parts of
 

Thailand were distinguished by their ability to react with
 

certain antibodies by using immunofluorescent antibody test (IFA)
 

The indirect fluorescence using acetone-fined infected 

blood as antigen wa. used (Khusmith et al. 1984, Asian Pacific J.
 

Allerg. Immunol., ,:91-95). Blood smears were made from washed
 

infected blood of patients with E- yxLx and stored at 
-700 C in
 

sealed containers with Silica gel until required. 
The IFA was
 

carrieJ out at a7o C in a moisture chamber. 
 After fixation in 

acetone (-200 C) each well was treated with 10 /ul of listed 

monoclonal antibodies for 2 hour.s at 37' C, the slides were
 

washed vigorously and reacted for a further 1 hr with 
 fluorescein
 

isothiocyanate conjugated goat anti-mouse IgG, A, (Pasteur
M 


Institute, France). After washing and drying the slides were
 

mounted in a mounting medium containing 4.5% N propyl gallate in 

0.2 M Tris in glycerol and examined uinder a fluorescent microscope.
 

More than 54 
monoclonal antibodies have been tested with
 

more than 30 isolates of E. yiyvx. The data are currently under
 

analysis. Our preliminary result showed that different 
parasite
 

isolates reacted differently to monoclonal antibodies 
 of
 

different or the
even same group, suggesting the existence of
 

antigenic diversity in different isolates.
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2) 	 Characterization of' monoclonal antibodies by sodium dodecyl
 

sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) and
 

Western blot analysis
 

Electrophoresis was carried out in a vertical slab gel
 

apparatus (Bio-Rad, U.S.A.) using the method of Laemmli and Farve 

(1973). A 4,' acrylamide stacking gel and a 10% acrylamide 

separating gel were used. Samples containing various amounts of
 

2. y.iya'K blood stages in RPMI-164U medium were heated at 1000 C 

for 3 minutes in the presence of sodium dodecyl sulphate (SDS) 

and 2-mercaptoiethanoI before loading onto the gel. Each lane 

contained 5 x 106 infected red blood cells. The electrophoresis 

was made at 30 mA per slab gel for 3-4 hours until the tracking 

dye reached the botlom of the pel. After electrophoresis the 

gels were Cut and subjected to protein staining, or 

ele etroblotted onto a 0.45 ,nm nitrocellulose membrane (Bio-Rad 

Laboratories, Ca.lifornia, U.S.A.)' according to the method of 

I'owhin et a]., (1979). After blotting the unreacted sites on the 

membranes we re blocked by soaking the strips in phosphate 

buffered saline (containing 3% gelatin and 0.02% sodium azide 

(PBS-GEL)) at 4' C for 18 hours. The blots were treated with 2 

ml of monoclonal antibody or supernatant of positive clones at 

28o C for 2 hutrs with ientle rocking. Tile strips were then 

washed 5 times with PBS containing 0.05% Tween 20 and then 

treated with 1251 labeled anti-mouse immunoglobulin (Amersham, 

England) (I - 5 x 105 cpm/ml in PBS-BSA) at 260 C for 30 minutes 

with rocking. The nitrocellulose strips were washed as above, 

dried and autoradiographed on Kodak X-Omat RP films (Eastman 
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Kodak Co., N.Y., U.S.A.) at -700 C.
 

Results of the Western blot analysis of some monoolonal
 

antibodies of different IFA patterns are shown 
in table 1.
 

Table 1. 
 Western blot analysis of the molecules of P.
 

antigen reacting with anti 2. Yiy-x monoclonal
 

antibodies.
 

Monoclonal 
 Number of Molecule of P. viv.ax
 
antibodies monoclonal 
 antigens in kilodalton
 

antiboeies tested to 
which monoclonal
 
antibodies react
 

Group 1 18 PV30, PV36. PV39, 
 PV85,
 

PV95, PVIUO, PVlI5,
 

PV200, PV>200
 

Group II 9 
 PV35, PVIUO, PV135
 

Group Ill 2 
 PVI90
 

Group V 7 
 PVlI5, PV95, PV85, PV39,
 

PV36
 

Group VII 
 8 PV3, PV85
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3) Determination of the immunoglobulin class of anti P. vivax
 

antibodies
 

A technique modified from Beyer (1984) (J. Immunol. 

Methods, 62:79-87) was used. Briefly, strips (9.5 x U.b cm) of 

nitrocellulose membrane (SS BA88, Schlieiher & Schuell, Dassel,
 

West Germany) were soaked in Tris buffered saline pH 7.5 (TBS)
 

and dried crn absorbent paper for 5 min. Three/ul] of monoclonal 

antibodies was spotted to each strip and dried. The strips were
 

incubated together in 100 ml of TBS containing 0. gelatin for 

30 min, rinsed twice in TBS and each strip was individually 

ircuba ted for two hourrz in five ml of appropriately diluted anti

human I9G1, IgG2a, igG2b, IgG3, IgG4 and IgM (Serotec, 

BIlockthorn, Be,-ester, England). After incubation, the .t rips 

were rinsed in TBS and then incubated for one hour in 

appro'priatei'y' diluted peroxidase-protein A conjugated soit ion 

i Chemicals. Louis, Missouri). After wasning in T''S.iL!ma St. 

thr, strip.. were transferred to a solution of 4-ehlors 1-naphthol 

(Sigma ) ai , incubated further for 10-30 min. The strips were 

rinsed in vater to stop the reaction and the rUsult read with 

naked eyes. 

Results of the isotyping of monocloral antibodies to 

blood stages of E y _v are shown in table 2. 



Table 2. Isotyping of the P.. yiyax monoclonal antibodies
 

Immunofiuorezcent 
 Number of Isotypes
 
pattern inoncclones
 

tested IgGl IgG2 IgG3 IgG4 IgM
 

Group I 18 12 - 1 - 5 

Group II 17 17 - - - -

Group 11l 2 1 - - - 1 

Group V 8 6 - 2 - -

Group VII 7 - -



4) 	Demonstration the species specific monoclonal antibodies with
 

P- flipnru isolate
 

The SO strain of P- fAIQuiaxun was used (Tharevanij 

et al., 1981, Southeast Asian J. Trop. Med. Pub. H1th. 12:518).
 

The parasites were grown in RPMI-1640 medium in the presence 
of 

10% AB serum using a candle jar technique of Trager and Jr-nsen. 

(1976) (Sc2ence, 19T:673-375).
 

Th-	 3pc cies specificity of monoclonal antibodies was 

determined by an i.ndirect fluorescent antibody test using
 

aczetone--fixel infected blood as antigen (Khusmith (:t al.. 1984, 

Asian Pacific J. Ailerg. Immunol., 2:91-95). Bleeod smears were 

made fr,-im unwashed asynthronously grown SO F-t rain of 

fal:'.Iarum and 	 stored at -70c C in sealed containeis with Silica 

gel 	until required. The results are shown in table 3.
 



Table 3. Reactivities of strains and 
species specific monoclonal
 

antibodies with different strains of 
P,.-5iy-ax and 

f alIcipatu SOhstrain. 

Monoclonal 
 IFA 
 Strain distribution 
 IFA reaction
antibodies to pattern 
 of MPV with P.. f-aLce-ipatfLm-., .vjiv< (HPV) with P. vjvx 
 No positive strains/ SO strains
 
Total strains tested
 

MPV1-MPV1b 
 7/16 - 16/16 Neg 

HPV19-MPV36 Group, 1. 3/ 2 0 a Neg
 

FIIV37, HPV0-a,

MPV54 Group I 3 / 2 0 a Neg 

MPV39-1'V,V Iroup V 12/16 - 16/16 14eg 

MPV46-MPV52 Group VII 6/10 - i0/10 Ne, 

a = 0jly 3 isolates ot [ vi.vax tested have schizont stage 
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5) 	 Preparation of [)_ YixAx antigens for fusion and
 

Western blot analysis
 

Enrichment of PL viva infected RBCs was achieved by
 

using SEC-G-25-Percoll method described recently (Tharavanij 
 et
 

a]., Southeast Asian J. Trop. Med. Hlyg. 18:34-43) from 54 vivax
 

malaria patients (PV087-PVl40) admitted to the Hospital for
 

Tropical Diseases during February 1987 and August 1987. The
 

specimens were either processed immediately or stored overnight
 

at 4o C.
 

A one ml aliquot of heparinized whoe blood was passed
 

through a column an equal volume of sulfoethyl cellulose and 

Sephadex G-25 previously equilibrated with phosphate buffer pH 

7. 5. The column was then washed with approximately 40 ml of the 

buffer until the column was free from RBCs. The eluate was 

centrifuged, the supernate removed and the cell sediment restored
 

to 5UJY hematocrit. The cell Auspensicns froim .-v,-ra] tubes were 

pooled ind two ml each was layered on top of discontinuous
 

gr'd i,-ts cimprisinig s~uceessive layers of two lj ench of 75%, 

60%, 50% and 40% of Perco 11 in the same t uffer. After 

centrifugation at 2,600 rpm for IL min at 21U! C. Two and 

sometime three bands were obtained. The first and second bands 

were localized in the layers of ,0% and 607 PerccJol and the third 

band in the interface of 60% and 7!)% [ercoll. The cells in the 

first and second bands were pooled and called "upper band", 

whereas the third band was called "lower band". The smears were 

made from the blood prior to passage through the column and after 

Percoll gradient centrifugtion. stained with Giemsa and the 
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result examined by light microscopy.
 

Cells in the upper and lower consisted of both
 

trophozoites arid ring stages with more mature trophozoites and a
 

relatively higher peroentage of trophozoites in the upper band.
 

Enrichment of P- YbLax infected red blood cells from the blood of
 

54 malaria patients were summalized in table 4.
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Table 4. Parasite yields after enrichment
 

Parasite c'ount. ( x 107) 

after ernrichment 
Patient 

Upper Lower Total 
band band 

PV087 0.89 4.90 5.80 
PV088 1.17 10.00 11.17 
PV089 55.00 25.00 80.00 
PV090 0.25 T15 0.25 
PVO91 0.70 0.50 1.20 
PV092 0.65 1.07 1.72 
PV093 0.51 0."27 0.78 
PV094 0.84 10.40 11.04 
PV095 5.40 40.00 45.40 
PV096 2.00 1.7-i 3.70 
PV097 3. O0 43. CL 46.00 
PV098 0.26 .41 O.b7 
PV099 1.80 2.43 4.23 
•PVIO0 ND N) ND 
PVlO1 1.00 1.14 2.04 
PV102 TB 0.72 0.72 
PVl03 23.00 24.00 47.00 
PV104 25.00 53. (0 78.00 
PV10 3.40 2.70 6.10 
PV106 0.11 1.11-) 1.21 
PV107 0.35 0.'4 0.59 
PV1O8-PV1ll 36.00 16.80 52.80 
PVl12-PV114 39.00 17.00 56.00 
PV115-PV1ll 8.20 8.4C 19.60 
PVl17-PV119 6.10 18.U00 24.10 
PV120-PV121 1. 10 2.01'! 3.10 
PV122 TB .3j 0.43 
PV123-PV124 12.00 18.00 30.00 
PV125 TB 8.70 8.70 
PV126-PV127 2.00 5 0u 7.00 
PV128 and PV130 5.60 5.60 11.20 
['V129 3.20 5.2O 8.40 
PV131 and PV132 7.80 26 .00 33.80 
PV133-PV135 0.43 5.20 5.63 
PV136-PVI40 37.00 40.00 77.00 

ND = not done 

TB = tube was broken during experiment 
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6) Preparation of V_ 
 Yv-vax antigen slides for indirect
 

fluorescent antibody test (IFA)
 

F_ YiY_"tx infected cells obtained from 54 patients with 

vivax malaria (PV087 - PViO) admitted to the Hospital for 

Tropical Diseases, Bangkok, the blood from patients was washed 

times with RPHI-1640 without serum and the cell sediment re

suspended in the same medium, followed by smear on clean glass
 

slides, quickly dried in air, kept for 
a day at room temperature,
 

placed in a sealed plastic envelop together with silica gel and 

stored at -700 C until used. One day-old culture of the 

parasites from some patientc were also used to prepare the 

antigen slides. These L. vjvF, antigen slides were used for 

sereening of monoclonal anti,-idies and for the study of the 

anigrenic diversity olf P . yi.xt.;.. 

Conclusion 

W- are now in the sttage of determining whether there is 

antigenic diversity among diff,;rent. strains of P. .ivax using an 

indirec t, t'liurescert antibody .est and monnoclona1 antibodies. A 

panel of monoc lna I an tib,. d i es will be chosen then for 

i nvest. igat on further whet her distribution of different 

allt i c'Iet, t yp,!; K,; j,, gofqra[hic locations as wellrtIal.,Id heir 

as to demonstraLe whether th,- strain recrudescent after anti

malaria drug therapy is the same or different from these causing 

initial clinical symptoms finally. 
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