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ExecutIve Summary 

Dogs are the major reserVOIr host III many regIOns for Lelshmanza 

donovanz mfantum and L d c.hagasl that cause fatal vIsceral 

leishmamasis The objectIve of thIS research proposal I~ to develop 

vaCCllle for camne leishmama~Is and break the cycle of transmI~~Ion 

to humans III the pendomestic enVIronment Development of a dog 

vaccme wIll be eaSIer and mvolve fewer restnctIOns than a ~Imllar 

vaccIlle for human~ The effIcacy of three potentIal vaCCIne 

candIdates dp72, gp63 and crude palaSIte extracts, m protectIng 

agamst canme vI~ceral leishmamasis WIll be examIlled u ~lllg 

difterent adjuvants The ImmunologIcal ~tatus of the dog~ WIll be 

momtored followmg ImmumzatIOn and challenge wIth mfectIve L d 

ll1Jalltum Isolates AntIgens preventmg or delaymg the onset of 

dIsease wIll be the focus of further studIes to optImIze protocoh A 

fIeld test of the vaccme WIll be carned out m Khemlsset, Morocco, a 

regIOn of hIgh parasIte transmI~sIOn and camne dIsease Over the 

past year protectIOn expenments m dogs Immumzed WIth gp63 and 

crude L znJantum antIgen, uSlllg BeG as adjuvant, were earned out 

No protectIon was observed III dogs Immumzed WIth the crude 

antIgen, but dogs receIvmg gp63 show no SIgns of dIsease nIne 

months after challenge WIth the paraSIte A held test of the g p 63 

vaccme III dogs has been ImtIated AddItIonal antIgens were 

prepaled III Israel and sent to Morocco for use III these studIes 
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SECTION I 
A Research ObjectIves The objectIves of thIS project are to 

1 IdentIfy a site m Morocco where a fIeld test of a vaccme for 
canme vIsceral leIShmanIaSIS (CVL) can be carned out 

2 Test candIdate antIgens punfIed from L wfantum 0 r 
produced by recombInant m a expenmental model ot CVL 
and IdentIfy potentIal vaccme antigens 

3 Study the ImmunologIcal parameters of the vaCCIne 
antIgens m the CVL model 

4 Carry out a fIeld test of potentIal vaccmes for CVL m the 
held sIte IdentIfIed m ObjectIve no 1 

B Research AccomplIshments 
Israel 

RecombInant ProteIns Clones contammg part of the genes for 
the three protems Hsp70, Hsp83 and pDogl were Isolated from a L 
d chagasl expreSSIOn hbrary and sub cloned mto the glutathIOne S
transferase (GST) pGEXI hIgh expreSSIOn vector A summary of th e 
clones and the genes encode by them are gIven m Table 1 

Table 1 AnalysIs of L d chagasl clones>/" 

Clone # Gene Id Insert mRNA Amas Promas 
sIze (kb) sIze (kb) 

1 pDogl 3 57 9 2 + + 
2 HSP70 o 87 3 8 + + 
3 HSP83 1 7 4 0 + + 

1" IdentIficatIOn of the genes encoded for by each clones was based 0 n 
homology to DNA or predIcted ammo aCid sequence found m the vanous g e n e 
banks Amas = amastigote Promas = promas tigote SIze of major mRN A 
transcrIpt IS shown 

Companson of the nucleotIde sequence of pDogl to DNA 
sequences deposIted m the gene bank showed that the 5'-end ot the 
clone had hIgh IdentIty wIth klllesms from orgalllsms, such as 
Chlamydomonas recnhardtll (523% over 667 nucleotJdes, nt) The 
predIcted ammo aCId (aa) sequence of pDogl showed that the 5 '_ 
regIOn of the clone had 23 8% IdentIty over 252 aa to a klllesm from 
Syncephalastrum racem A sImIlar level of homology was seen wIth 
klllesms from other organIsms, mcludmg Lelshmanza donovanz 
(21 9% over 237 aa) Interestlllgly, the 3'-regIOn of thIS clone shows 
22 6% IdentIty over 243 aa to RNaseE from E coll 

PlasmId DNA was prepared from a number of colonIes for all 
three Inserts, and restnctIOn dIgestIOn or DNA sequenclllg earned 
out m order to IdentIfy and confIrm that the subclones were III the 
correct OrIentatIOn for protem expreSSIOn Subclones m the correct 
onentatlOn were obtallled for Hsp70, Hsp83 and pDog 1, optImal 
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condItIOns to expressmg all three fusIOn polypeptIdes were 
determmed by carrymg out small scale expenments 

The fusIOn polypeptide encoded for by Hsp70 codes for about 
41 % of L d chagasl HSP70, mcludmg the complete COOH-termmus 
(HSP70c) Prellmmary expenments usmg A-Zap II showed that thIS 
clone IS expressed at hIgher levels than the other pDog clones The 
expressIOn of HSP70 was optimIzed on a small scale by followmg 1 ts 
mductIOn with IPTG for dIfferent penods of time and temperature 
Large quantItIes (40-80 mg) of rHSP70c and the GST control 
polypeptide were expressed and the fUSIOn polypeptide punfIed 
from the bacterIal lysates by affmIty chromatography USIng 
GlutathIOne Sepharose 4B (PharmacIa) The pure protem el u ted 
from the column wIth reduced GlutathIOne and was analyzed by 
SDS-PAGE (fIgure lA) Polyclonal rabbIt antibodIes to HSP70 (figure 
IB) recogmzed thIS materIal Half of each recombmant protem was 
dIalyzed extensIvely agamst sterIle RPMI-1640 medIUm, s tenle 
fIltered and stored at 4°C Protem concentratIOn was exammed by 
the Bradford Protem assay Cleavage of the GST leader USIng the 
protelolytIc enzyme Xa IS In progress 

Problems were encountered In expressIng the full-length 
polypeptides for Hsp83 and pDog 1 The onentatIOn of pDogl III pGEX 
was determllled by restnctIOn analysIs wIth BanII and confumed 
by nucleotIde sequencmg of the vector contammg the msert In a 
prehmmary expenment a fUbIOn polypeptIde, 85 kDa, expressed by 
clone pDog 1-1 was observed ExpreSSIOn peaked at 3-4 hr and 
appeared to decrease after longer penods, overlllght, due to protem 
degradatIOn No fusIOn polypeptIde was observed when pDog 1-8, 
OpposIte onentatIOn, was used OptImIzatIOn of pDogl expreSSIOn 

system was obtamed at 300 C and 3 hr, and the fusIOn polypeptlde 
punfIed by affIlllty chromatography The SIZe of the polypeptlde 
obtallled, 85 kDa, was smaller than the predIcted SIze of the GST
klllesm fusIOn product, estimated Mr = 170 kd We do not yet kn 0 w 
the reason for thIS SIze dIfference ThIS 85 kDa polypeptIde 1 b 
recoglllzed by antIserum to GST and serum from dogs wIth vIsceral 
leishmalllasis (VL), however two protems of lower Mr react eve n 
more strongly wIth these antIserum, suggestmg proteolytIc 
degradatIOn of the fUSIOn polypeptIde AlternatIve punfIcation 
protocols and host bactena are bemg exammed m an attempt to 
solve the degradatIOn problems 

Sequencmg and restnctIOn enzyme analYSIS of the pGEX/hsp83 
subclone showed that the msert IS the correct onentatIOn, however 
the SIze of the fUSIOn polypeptIde was essentially the same as for 
pGEX alone ThIS clone encodes approxImately 74% of HSP83 protem 
Smce the ebtimated Mr of the fUSIOn polypeptide, 90 kDa, IS much 
large than the product observed, It appears that the fUSIOn 
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polypeptIde IS not stable In pGEX We are presently subclomng the 
H sp83 gene Into a dIfferent expreSSIOn vector 

PUrIfIed natIve and recombmant proteIns Three proteIn~ 

(gp70, dp72 and HSP70c) have been punfled for use 1 n 
ImmunologIcal assays Pnor to lyphohzatIOn and ShIPPIng to 
Morocco they were tested for use In ELISA, western blottmg and 
lymphocyte prolIteratIOn usmg local lllfected dog sera and 
penpheral blood lymphocytes 

The stabIlIty of the punfIed rHSP70c was tested pnor to 
shIpment AlIquots of the recomblllant antIgen were prepared and 
half were stored frozen at -20oe and half-lyophIlIzed After 0 ne 
month on the bench at room temperature the lyophIlIzed antIgen 
was resuspended and a crosshatched tItratIOn of the two antIgens 
WIth Infected and normal dog sera carned out No dIfferences 
between the frozen and lyophIlIzed antIgen In optImal sera 0 r 
antigen concentratIOns for use In ELISA or western biottlllg we r e 
noted (data not shown) The rHSP70 was also tested for use 1 n 
lymphocyte prolIferatIOn MIce were Immumzed with eIther crude 
L lllfantum promastIgote antIgen (IPTI), rHSP70 or Just the GST 
polypeptide from the pGEX vector After two weeks the spleen cell <; 

were removed and used for lymphocyte prolIferatIOn WIth each 
antIgen The results tor mIce Immumzed WIth IPTI are shown 1 n 
Table 2 As 

T bl 2 P 1ft a e ro 1 era IOn 0 f BALB/ I 11 c mouse sp een ce s w Ith rHSP70 

PROLIFERATION (cpm) 
ANTIGEN* IPTI rHSP70 pGEX 

None 83 272 272 
005 (1) 543 30120 1053 
05 (5) 1315 25168 2935 
5 (10 2030 21549 8939 

'l<ConcentratIOn of antIgens used for prolIferatIOn are for IPTI - 105
, 5 x 10' 

and lOx 10' for rHSP70 and pGEX - 0 05, 0 5 and 5 ~g 

can be seen the rHSP70 IS not tOXIC and mduced very strong 
prolIferatIOn In the IPT! Immumzed mIce ProlIferatIOn mduced by 
the the GST portIOn of the polypeptide and crude paraSIte antIgen 
was much lower 

The rHSP70 polypeptIde was also tested by ELISA and we stern 
blottmg (fleXIble pve 96-well microtiter plates, Dyanatek) for use a" 
an antIgen to dIagnOSIS VL Antigen concentratIOns from 25 to 60 
ng/well were examIned by crosshatched tItratIOn WIth VL patIent 
and healthy control serum, and a 50 ng/well concentratIOn chosen 
to coat the plates The results shown In table 2 are compared wIth 
heveral other serologIcal assays for VL carned out on the same hera 
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The ELISA on HSP70c was 100% specIfic (Table 3) No false 
pOSItive reactIOns were observed USlllg sera from patIents wIth 
cutaneous lelShmanIaS15, toxoplasmOSIS, malana or the heal thy 
controls However, the senSItIvity of the assay was low compared to 
the other assays WIth almost half, 42%, of the VL sera gIvlllg false 
negatIve reactIOns Only 7112 VL patients, 58% of the sera, reacted 
WIth the fUSIOn polypeptide Interestlllgly, even though 517 VL sera 
reacted strongly WIth HSP70c (absorbances >0 176), no correlatIOn 
was observed between the tIter~ observed In other serologIcal 
as~ays on crude paraSIte antIgen and the strength of reactIOn wIth 
HSP70c HSP70 could also be used for dIagnOSIS of dogs with VL 
(CVL) by western blottIng (data not shown) 

Table 3 Comparison of vIsceral leIshmanIasIs dIagnOSIS 
uSing the recombInant antigen HSP70c and 0 the r 
serologIcal tests 

PatIent BIOpSY IFA* tot-ELISA DAT 
sera for VL 

VLOI + 256 2048 102400 
VL02 + 256 2048 51200 
VL03 + 1024 4096 102400 
VL04 + 256 nd 25600 
VL05 nd 256 nd 102400 
VL06 - - - 25600 
VL07 + 4096 16000 102400 
VL08 + 4096 nd 102400 
VL09 + 512 4096 25600 
VLI0 + 256 nd 51200 
VLll nd 128 nd 102400 
VL12 - 64 nd 3200 

CL (n=8) - - -
Tox (n=8) nd nd nd 
MalarIa nd nd nd 
(n=8) 
Healthy - - -
controls 
(n=8) 
*IFA - Immunofluoresence assay, tot-ELISA - enzyme-hnked 
assay on crude leishmanIal lysate DAT - dtrect agglutInatIOn 
ELISA on recombInant HSP70c, VL -vIsceral leishmamasis 
Ieishmamasl~ Tox - toxoplasmosIs nd - not determIned 

HSP70c 

-
0003 
-

0018 
0006 
0410 
0056 
0611 
1 035 
0006 
0586 
0176 

-
-
-

-

Immunosorbent 
assay, HSP70c -
CL - cutaneous 

Results for western blottIng uSlllg pDogl, HSP70, HSP83 and GST 
were carned out A pool of CVL sera (l 100) recognIzed pDogl an d 
HSP70 by western blottIng, but not the HSP83 fUSIOn polypeptIde 
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CVL sera dId not react wIth the negative control GST peptIde No 
reactIOn or very weak reactIOn wIth the fusIOn polypeptIdes was 
seen with a pool of three norma} dog sera (results not shown) 

Problems were encountered III the stabIlIty of dp72 th at 
appeared to degrade upon lypholIzatIOn We are presently trymg to 
sol ve thIS problem 

AxenIc amash~ote anh~en A L mfantum Isolate from a local 
IsraelI dog wIth VL was obtamed It has been adapted to grow at 
aCIdlc pH and 37°C, conditIOns WhICh mduce the transformatIOn of 
promastIgotes to axelllC amastIgotes The transformatIOn was 
exammed by western and northern blottmg usmg antIbodIe~ an d 
olIgonucleotIde probes, WhICh react wIth stage speCIfIc antIgens and 
genes AntibodIes to the A2 antIgen, an amashgote speCIfIc proteIn, 
to lIpophosphoglycan, a promastIgote speCIfIc protem were used 
Northern blots usmg total RNA Isolated from the proma ')tIgotes and 
axelllC amastIgotes were hybrIdIzed wIth probes to genes Band C, 
pDogl and LPK2 These expenments (data not shown) demonstrated 
that the axelllC amashgotes were mdeed amastigote-hke III thelf 
molecular and antIgemc propertIes Antigen IS now bemg prep are 
from promastIgotes and amashgotes of thIS Isolate for prelImInary 
comparIson of theIr antigelllc propertIe~ by western blottmg, ELISA 
and lymphocyte prolIferatIOn pnor to shIpment to Morocco The 
prohferatIOn results companng the amastIgote and promastigote 
antIgens usmg mIce Immumzed WIth crude L wfantum 
piomastigote antIgen (lPT 1) IS shown m Table 4 The be s t 
stImulatIOn mdex (SI) was observed usmg the partIculate 
amastIgote antIgen 

Table 4 Companson of lymphocyte 
ama~tIgote and promastIgote antIgens 
BALB/c mIce 

prolIferatIOn mduced by 
m L ll1fantum ImmunIzed 

PROLIFERA TION (SI) 
ANTIGEN (~g) 

o 5 
5 

PS* 

I 6 
2 3 

PP AS 

4 1 
nd 

3 6 
2 3 

AP 

10 9 
13 0 

"" AntIgens used PS - soluble promasttgote PP - particulate promasttgote AS
soluble amasttgote and AP - partIculate amastIgote 

Morocco 
A FIELD WORK 

I Survey Work has contmued on the epIdemIOlogy of CVL In 
the regIOn of SId ElghndoUl AddItIOnal VISItS were made m order to 
establIsh contacts WIth farmers III the localItIes chosen for the 
vaccme tnal and engage them as alllmal keepers 
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Based on mItIal studle.;; carned out over the first year the 
number of sItes where the vaCCIne tnal wIll be carned out has been 
narrowed down to three locatIOns An addItional 175 sera were 
collected m these fOCI and analyzed for antI-leIshmamal antI bodIe~ 
ActIve transmIssIOn was confirmed by the detectIOn of new 
seropoSitIve cases m alllmals prevIOusly dIagnosed as chmcally 
healthy and serologIcally negatIve Seroprevalence III SId Elghndour 
has Increased from 26 to 297% III the first 6 months of 1998 
showed that there IS contmuous and actIve transmIsSIOn of the 
dIsease m thIS focus A total of 52 dogs were seroposItIve, ot whIch 
7 were SIck and three dIed of CVL by the end of Oct 1998 A L 
wfantum stram was Isolated from a dog suffenng from a severe VL 
m SId Elghndour localIty for use m vaccme studIeS 

Samplmg was Increased III order to under~tand better th e 
evolutIOn of the dIsease m thIS focus From June to December 1998 a 
total ot 367 dogs were exammed by IlldIrect Immunoflourescence 
and ELISA From these dogs 91 were seropOSItIve and 276 
seronegative 

11 FIeld TrIal ThIrty dogs were chosen for mclusIOn III a fIeld 
tnal of vaCCInatIOn and theIr owners permISSIOn was obtamed Th e 
dogs were dIVIded mto two groups, a) Group 1 contammg 15 dogs 
vaccmated wIth gp63 + BCG, and b) Group 2 contaInmg 15 dogs 
vacclllated WIth BCG alone The first ImmUlllzatIOn was carned ou t 
III December 98 and the first boost III January 99 SIX week latter 
The fmal boost IS scheduled for March 99 The ImmunologIcal and 
clImcal status ot the dogs IS under observatIOn 

B LABORATORY EXPERIMENTS 
I VaccinatIon With crude antIgen ProtectIOn of dogs 

Immumzed with crude promastIgote antigen (CPA) usmg BCG as an 
adjuvant was Investigated USIllg the expenmental model for canIne 
vIsceral leishmalllasis (CVL) As preVIOusly descnbed two group~ of 
SIX dogs were Immulllzed WIth eIther CPA+BCG or BCG alone (control 
group) Each dog receIved two subcutaneous IllJectIOns (20 Ilg 
CPA+BCG or BCG alone) at 4 week mtervals Immulllzed alllmal s 
were challenged WIth 105 amastIgotes/kg body weIght Result~ 
obtamed approxImately one year latter show that thIS protocol I ~ 
not effectIve To date 5/6 dogs Immulllzed WIth CPA+BCG show 
chmcal sIgn~ ot dIsease ParasItes were Isolated from the ~pleen of 
all the vaCCInated dogs AntIbody tIters and patterns of reactivity In 
Western blots were SImIlar to those seen III the control alllmals t hat 
only receIved BCG and III naturally mfected dogs IdentIfIed m the 
field The cellular response that was seen followmg the fmal boo~t 

WIth CPA + BCG was lost 25 wks followmg challenge WIth parasItes 
gen The followmg symptoms and leSIOns were observed III a 
maJonty of the Illfected dogs thmess, emaciatlOns, onychogrypho~I~, 

9 



conjUnctIVItIS, dandruff and hepatospleenomegaly Dogs Imm ulllzed 
wIth only adjuvant, BCG, show vaned signs of clImcal leishmalllasis 
and loss of cellular Immune responses to lelshmamal antIgens 
Therefore vaCCInatIOn wIth BCG + CPA does not appear to provIde 
protectIOn agamst CVL 

11 VaCCInatIOn WIth ~p63 Immune response~ of dogs 
vaccInated wIth pure gp63 were compared to several other groups 
of ammals (Table 5) BCG was used as adjuvant InterestIngly, the 
dogs ImmUnIzed wIth gp63 and BCG showed no antIbodIes to th e 
antIgen, but Instead very strong cellular responses The 1 m m un e 
responses of these dogs are sImIlar to those observed folloWIng 
pentamidme treatment and recovery of SIck dogs WIth CVL 

Table 5 Immune responses of dogs to gp63 

ELISA ELISA Western Cellular 
1/100 1/1000 blot response 

SIck dogs"!' +2 +2 +4 
Asympt +2 +2 + + 
Drug Treat +2 + +4 
gp63 + BCG +4 
gp63 + +2 +2 + 
SaponIn 
Gp63 alone +2 + 

.J<SIck dogs dogs from SId Elghandour WIth clInIcal InfectIOns A~ympt 

asmyptomatIc dogs Drug treat recovered dogs followmg drug treatment 

These dogs were challenged wIth 10 'i amastigotes by the I V 
route and theIr clImcal and ImmunologIcal status mOnItored NIne 
months after challenge no clImcal SIgns typical of CVL were noted In 
the ImmUnIzed group a~ compared wllth the control group that only 
receIved BCG All of the dogs III the control group showed SIgns of 
CVL and two of these dogs dIed wIthm 28 wks after parasl te 
challenge The results of thIS work IS summanzed III Tables 6 and 7 

Table 6 Change III anti-leiShmanIal antIbodIes III dogs Immulllzed 
WIth gp63 

DOG No. BEFORE-INF.* POST-INFECTION 
3 months 9 months 

Gp63 + BeG 
1 o 159 o 459 o 319 
2 o 213 o 856 o 978 
3 o 089 o 389 o 514 
4 o 158 o 512 o 323 
5 o 203 o 374 o 450 
6 o 178 o 411 o 727 
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BCG alone 
7 o 072 1 402 DIed 
8 o 054 o 785 o 988 
9 o 022 o 622 1 089 
1 0 o 083 1 125 1 155 
1 1 o 073 1 300 DIed 
12 o 051 o 845 o 985 

Dogs wIth other clInIcal status 
SIck A 1 227 1 515 1 429 

AsymptomatIc o 120 o 118 o 108 
Treated o 092 o 093 o 087 

>t-Serum antibodies were measured by enzyme-hnked Immunosorbent assd.Y 
(ELISA) at a 111000 dilutIOn on gp63 and the absorbance at 405nm determllled 
>t-Before-illf before lllfectIOn I\See the legend to Table 5 

Table 7 ProlIferatIve response of perIpheral blood lymphocytes 1 n 
ogs vaCCInate WIt gp' d d h 63 

PREPATENCY PHASE PATENCY PHASE 
3 mono post-Infection 9 mon post-InfectIon 

DOG Crude'!: Gp63 ConA Crude Gp63 ConA 
gp63 + BCG 

1 o 445 o 838 o 651 o 565 o 621 o 680 
2 o 298 o 575 o 555 o 449 o 739 o 638 
3 o 340 o 633 o 689 o 601 o 657 o 831 
4 o 286 o 555 o 554 o 438 o 584 o 618 
5 o 453 o 780 o 550 o 480 o 580 o 600 
6 o 533 o 628 o 600 o 722 o 712 o 815 

BCG Alone 
7 o 150 o 380 o 587 DIed 
8 o 281 o 247 o 556 o 222 o 180 o 540 
9 o 312 o 198 o 587 o 200 o 189 o 330 
10 o 338 o 290 o 634 o 182 o 238 o 444 
1 1 o 359 o 433 o 517 DIed 
1 2 o 402 o 417 o 462 o 146 o 177 o 342 

Dogs wIth other clInIcal status 
Slck A o 124 o 188 o 442 o 122 o 134 o 419 

Asymp o 570 o 877 o 685 o 590 o 783 o 704 
Drug o 639 o 798 o 568 o 664 o 773 o 769 

Lymphocyte prolIferatIOn was measured USlllg a commercial ELISA kit 
obtailled from Boenngher-Mannhelm for measurement 
ofbromodeoxyundille lncorporatlOn Into proliferatIng cells ~Crude Ag 
crude antIgen 1 Ilg gp63 OS Ilg and ConA -concanavalIn A 25 Ilg I\See td.b I e 

" 
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These results show that ImmUnIZatIOn of the dogs with gp63 + BJJ 
provides good protectIOn and a field tnal usmg thIS procedure was 
InItiated In SId Elghandour 

11l Immune response to recombInant HSP70c ThIS proteIn 
produced m the IsraelI lab was sent to Morocco The 1 m m un e 
responses of Infected and ImmunIzed dogs to rHSP70c were 
exammed All ot the dogs ImmunIzed wIth eIther crude L lnfantum 
promastIgotes + BCG (see sectIOn BI) or autocIaved L majOI 
promastIgotes usmg either BCG or saponIn a~ adjuvant reacted 
weakly with thIS protem Sick dogs suffenng from CVL also showed 
a lymphoprohferatIve response to rHSP70c However, th e 
prolIteratIve response to thIS protem was much higher USlllg PMBC 
obtallled from asymptomatIc dogs or dogs recoverIng from CVL 
followmg drug therapy 

C SCIentIfIc Impact of CollaboratIon IsraelI sCIentIst~ have 
been mvolved m the pUrIficatIOn and characterIZatIOn of new 
parasite antigens for mcorporatIOn m the uumunoiogical an d 
vaccme studies Followmg InItlal characterIZatIOn of the tOXICIty and 
propertIes of the antlgens they are sent to Morocco for lllcIusIOn In 
the ~tudies on the dog CVL model The Moroccan group has carned 
out prelImmary vaCCIne and epIdemIOlogIcal studIes to lay the 
ground work for a fIeld tnal of vaccmes for CVL 

D Project Impact At thIS pomt results from prelImmary vaccme 
studIes m the experImental dog model for CVL are belllg applIed In 
a fIeld test of the tust promlslllg vaCCllle candIdate, gp63 If the 
fIeld test abo looks successful the vaccme can be used m all 
countnes were CVL IS a problem 

E Strengthening of Developing Country Instl tu te Several 
Ph D candIdates, EI Bed Ana-Igor, Lasn SaadIa, and Nataml Amale, 
III the Moroccan laboratory are recelvmg tramIng as part of thI" 
project One student, EI Bed Ana-Igor, IS scheduled to VISIt the 
IsraelI lab In Apnl 1999 for addItIOnal trammg m polymerase cham 
reactIOn for leishmanIal speCIes characterIZatIOn and parasl te 
dIagnOSIS Several tImes the Israel group has ordered reagents from 
SCIentIfIc supply compames that don't have repre~entat1ves In 
Morocco and sent them to Morocco by express aIrfreIght to faCIlItate 
and speed up receIpt of materIal needed for the project 

F Future Work On the whole thIS project IS progress as descflbed 
III the time schedule ot the contract Mo~t ot the obJectIve~ 

descrIbed tor the fIrst and second year have been completed wIth 
the followlllg exceptIOn We were unable to acqUIre the II ve 
recombInant BCG vectors (BCG/pMV261 gp63 and BCG/pMV261) 
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for testlllg m the CVL model, even though pnor to the project we 
receIved a letter promlslllg us access to the vectors Plans for these 
expenments have been discontlllued 

The followmg ObjectIves descnbed m the tIme schedule of work 
tor the fIrst two years have been completed Testmg of ASIOI for 
use as an adjuvant The properties of thIS compound were examIned 
m mouse models usmg crude antigens No protectIOn was observed 
and further studIes dlscontmued The antigens, dp72, gp63, rHSP70 
crude promastIgotes and amastIgote5, have been punfIed 0 r 
produced by recombmant technology and used mto the project 
eIther for vaccme or ImmunologIcal studIes wIth CVL A fIeld SIte to 
test the gp63 vaccme was IdentIfIed and vaccmatIOn of dogs m thn, 
SIte Imtlated 

In the fmal year of the project work WIll contlllue on the 
analYSIS of the ImmunologIcal parameters charactenstIc ot 
protectIve Immumty ThIS research wIll be earned out WIth the 
expenmental dog model for vIsceral lelshmamasls (CVL) u ~ lllg 
vaccme candIdates Identlhed III the hrst two years ot the project 
AddItIOnal vaccme candIdates and antIgens WIll be prepared by the 
braelI group and supplIed to the Moroccans tor these ~tudies In 
parallel the Moroccan group WIll acquIre the techmcal knowledge 
t01 the productIOn ot natIve antigens or productIOn ot recombInant 
polypeptlde~ PUrIficatIOn ot the other antIgens tor testmg IS 0 n 
~chedule 

SectIon II 

A ManagerIal Issues Non e 

B Budget No major changes 

C SpeCIal Concerns No changes 

D CollaboratIOn, Travel, TralDlng and PublIcatIons 
Due to famIly problems, the Moroccan pnncipal mvestigator W a ~ 
unable to VISIt Israel thIS past year and theIr VISIt was po~tponed A 
Ph D student from Morocco, Anas Igor Elbled, IS scheduled to VI~l t 
the IsraelI laboratory m March or Aplfl 1999 for trammg 1 n 
polymerase cham reactIOn for use III dIagnOSIS and charactenzation 
of Lelshmanza Dr Jaffe IS tentatively scheduled to VISIt Rabat In 
June 1999 

Ongmal PublIcatIOns 
Rhalem A, Sahlbl H, LasrI S and Jaffe CL AnalY~ls ot 

Immune responses m dogs WIth canme vI~ceral leishmamdsI~ betore 
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and after drug treatment SubmItted to Vetennary Immunology and 
Immunopathology 

LasrI S, SahIb I H, Sadek A, Jaffe CL and Rhalem A 
Immune responses m vaccmated dogs wIth autoclaved Lelshmanw 
major promaStIgotes SubmItted Vetennary Research 

Rhalem A, Sahibi H, Geussous 
Rlyad M and Berrag B (1999) 
Lelshmanra antIgens m dogs naturally 
wIth Lelshmanza mfantum Vetennary 

TheSIS 

N, LasrI S, Nataml A, 
Immune response ag aIn S t 

and expenmentally Infected 
ParasItology 15 1-12 

El Bed Ana-Igor Etude du pouvOlr Immunogen d'un vaCCIn 
mactIve antI-leishmamen chez Ie chIen Dec 1998 These de doctorat 
Vetennalre, pp 1-94 Institut Agronomlque et Vetennalre Hassan 
II-Rabat, Maroc 

Lasn Saadla Etude de la reponse lmmumtalre chez Ie chien 
contre differentes preparatIOn antigemques PhD thesIs, Dec 1999, 
Rabat, Morocco 

Natami Amale Les Leishmamoses Camnes Etude de Ia repon~e 
Immumtalre dans des condItIOns naturelles PhD thesIs, Dec 1999, 
Rabat, Morocco 

E Request for AmerIcan Embassy Tel AVIV or A I D 
Actions Non e 
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