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1. Leishmania infantum (L. infantum) 2. C-Terminal Extension (CTE) 3. Symptomatic
4. Asymptomatic 5. Recombinant Cycsteine Proteinase B (rCPB)
6. Recombinant Cycsteine Proteinase A (rCPA) 7. Freezing/Thawing (F/T) 8. Total IgG
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5. Protective
6. Multicopy in a tandem array
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1. Phlebotomus

2. Lutzomyia

3. Hypergammaglobulinemia

4. Canine Visceral Leishmaniasis (CVL)
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3. Freezing/Thawing (F/T)
4. Promega

5. Novagen

6. Downstream
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1. Native
2. Direct Agglutination Test (DAT)
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1. Isopropylthiogalactoside (IPTG)

2. Inclusion Bodies (IBs)
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1. Lymphocyte proliferation Assay

2. Peripheral Blood Mononuclear Cell (PBMC)
3. Histopaque 1077, Sigma, USA

4. Phytohemagglutinin (PHA)

5. [*H] Thymidine

6. Cell Harvester

7. Glassfibre Filter

8. B Liquid Scintillation Counter

9. Pharmacia

10. Stimulation Index (SI)



OlylSan g (233 L jule

dale o g Lildi) Lilacdal ds 00 g1 (sleSus Srasl slgdly

\ ' ' ; 53 b W F/IT 4 by e 1S I8G Ol o YL S

; —_ =dhe slols LS 3 5 /AVE N e D sl
| - p— CPB ; CPA S5 lajlusyy cpitmm (/N0 2 0¥
J— Sl 5,5 55 0 ml e st Soline ) sbas
e TCPB ale s Jl 5o 58 enly S 6o5b e L5 e bl

;] - ICPB «, 4, CTE w s 1gG ol .ol 1CPA 1 2ty
| — 2 L5l oml ade o3k ST Olpe (0 -7 IK0) wsl e

3B S A CS 5 sl ke 55585, ey AN S
Ve del L ST J5 55 Lty » CTE (g dzy 5 0 Lalls

YRR\ ERVRCARPRVARY-E-RVES § SRVEFA L\ -RYTRR TS S

- il e
8o Sobe ) il s Kl (el K s wle ST L s 5 35585,
CTE 4 «CPB ¥ ¢CPA ¥ (kD) S,
Mature CPB
SSAHVPRSLTPGPGTESEERAPKRVTVEQMMCTDTYCREGCKKSLLTANVCYKN
| \e ¥ T o
GGGGSSMTKCGPQKVLMCSYSNPHCFGPGLCLETPDGKCAPYFLGSIMNTCQYT
[N Y Ar Q. Yoo VoA
oS 5,05 anel Al TYT 500 Lileid s JLCPB CTE awnl sladl Cas; s JLCPB Gles il o) s
el ok S5 3 S e L CTE ab il slasiahciss; ool CTE U oS 5 8 sl @ Logy o O 6 V0A 350
s 2l ladenl 85 la BuasOlis iy alael
V/Y . (CPB IgG
[ CTE
\ V/Y T 19G
. F/T
- _ - \ 4 [ rCPA
S //\ M nm n I CPB
N M 1 CTE
A
. /1
g
g '/t £
= s
N
. /Y
N 1 it Lhk Y

MY 5 e sl a338 V) e T Sl 5 (3T b LK 186 ey A

e syt 05,5 a5 SAeSl CTE 5 1CPB aCPA FIT « (mdke 05

CTE ,rCPB « . I1gG aslis .
s S e B e ek Ol e Gl & 40N 3 5,5 Ll

255l Lz CTE 5 1CPB aCPA F/T « . IgG EL Y S

SNEE AT e gl &) el L ICPA
CTE 5 1CPB ke IgGr 01y (Y E +/NIA o3le 05k
9 rCPB 4_.:19 Q‘J_:,e u—.’.l el sl L«.:LE.A — -y Ji.l' B

VL O Y AY DY ALY oled) Ke\ ey CTE

oals Olas Call -7 ISCs s 055l sl ade I8GY Ol

s omlgs sl ek 5 0 Kaab FIT ale IgG) Ol .ol o
e sl glen) s +/0 5l YL ol K 5 e
e ;518G Ol (/WE Y WD Oy 5 0/00E YT



VYAY Gewls g jlgs o oylas A oyga

Gue Sy p ols alae

nm

nm

SV YA e lls K 3) CTE 5 (/0 £ +/\Y
S e ) 'RUEUS IS ISR QYA VA PO PP RY
e TgGy Ol w53 (10 5 A X ol &)
s ICPB 5| 22, CTE
CTE 5 1CPB e IgG Ole oo ghls 5K o
Ol SUl s 53 oSe 0y (P<e/v0) ol IgGy 5l iy
IgG 5| iy CTE 51CPB F/T wle IgGy b ol allss

(P<a/v0) cl

\/Yi IgG’ I CPB
[ CTE

\

n//\i il

~/1* |

/¢

n/“i

CTE ;1CPB 4 [£. «os IgGY dlic o

nm

SCTE e Ig6 Ul5e 1) 5 A o)led S o LS plas o
ol 1, L sl ¢S a ade IgGy Ol il -8 IS0

o=l ade 1S 1gG wsilea F/IT a)e IgGy (5581 s o
Osdes 5 /08 E 2 TE e sils (S (s1) ol 03 35T
51g6) Asla TCPA 4o TGy Ol 3o (+/AVE /20 e
rCPB «Je IgGr i3 dCPA M 5 .ol ol S 1gG

e Ol PR YA e s sl )

\

VYT 1eG =N
I rCPB

\ ] 1 CTE

/A l

./1

./i

./Y

e -l

oMY 5 w3l (sl 33 V) o3l L& 5 (235 1) b 5K IgG el A
Sl &y son ey S sy Sledbl CTE 5 rCPB «CPA F/T « ((H'y\.o O

Ao Ols Hlae Ol il 240 0M 5 (558 ol

584 Ul CTE 5 TCPB aCPA F/T o LS 1gG) sl ¥ IS

IgG2 . CPB
[ CTE
\
/A )
/1
'/t
] JHJM

CTE ,1CPB « [&e s IgGY s o

19G2
} - T
V/Y 1 1CPA
N CPB
C—ICTE

nm

. i_ElTiﬁ

AR ERCBERE V) o3 1 Gl 5 (223 1) b & 1gG & il
oSls <y pon 05 S s 53 ledbl CTE 5 rCPB aCPA F/T & (e 05

Lleds Olo slae Gl sl E L4 M s (658

53] Glezd CTE 5 1CPB aCPA F/T o S 1gGY sl £ S



OlylSan g (233 L jule

dale o g Lildi) Lilacdal ds 00 g1 (sleSus Srasl slgdly

Ol n 45 dons e OLES L gl (ol 2 oM .ol ICPB
5 (CTE, tCPB, 1CPA) s ;i 5 e =l o5 s IgGY
Il Ol (sl WS L3 pstilin Lilat ol 03
53 ke el Glls WS 3 @3l BT opl Olee 31 i
CTE 51CPB o5 12G) Ol o ol alles sl yls DUl
Ll IgGY 5 i

ol slais ol 4 ool o1 (Sl Ul g0 50 (sl
[EV=80] Gl ods s Olies 31 (g3luad s gay Lilol )
pavley) Llald oS 55 Sleis 5l salus ade IG
(HSPv., HSPAY, Pya, PYb, P., HYA,Hr, KMP))
5 T el bl ol ok adlllae Ol 5 ' 553 Al sy
53 HSPv e dlygosn ol o2 o sbes ol o)1 (sl
o YLIEG Ol 5 5 5d s B (Solas adsl J1 e
Gl 5lam iy BLEHY S HYA s sl
S oyl psrlin) Llald oolar 118G leedS 5 [£Y]
st Olays 5 2l e gl LS s T oehs A sey
285 15 addlls ) 5e (SIS

f3 > Sl alad 53 65 A o3l DL adlllas ol 53
Olas 3l ey Lol e NL IEGY 5 1gGY 55 5 Oljes o
o [EE] b o SL U IgGY 5 asl Jals IgGY Ol
el ol )18 O 5 S Asar 6,30 50kd
Solon S iy sas0lis Ll ds (ool 5T 5 g 5 Ladh oS
Sl plad 3 13 S 2l Sl pallas Gl 3 - 4
Liletd slg3 ol ade i dlpasn el by o341
Ol (ol (sl S saeS b Lol [80] 5505 595
Shoeds Awsas sds 5505 S sl p e o
IgGY as ol o3ls OLiS o ptilisf Lile2S L o o5 )1 &
e Laeb s sole Sy LIgGEY 5 L Sl el 550 L
e 18GY Ol5n 55 Laimls 53 [88] ool DLl 55 2L
186 51 iy AU Al 05 sl L3 L3 T ples
YL AEGY Ol oo slls DUl 3 oo 5 Sl
L LIgG leudlS s aS ab 525 ool Slalllas o
IGY L Thy sy (550 s .l g bLisl s ThY/ThY sy
(o=l os s U A= el ks s 1gGY U Thy b
23 Sl L ceplis sl 4S5 (S5 s el
Jde O s tal ol asdo 33 8 o olio| ssleid
Cowla 3 ThY 5 cuslis ;3 ThY mul L.major s

1. Nieto
2. Deplazes
3. Gicheru

1y

Lo 92 O gl o 9 5 —2-F
tlie ssba 8 les s s S o5 S 55 s PBMC
P P S R E EE P S
CTE ,1CPA aCPB F/T ale Joho sl (o) AL 8
Slexr o ke Jo mal ke gls sl s sl 0L
O gl i3 1 pmhe O3 Sl Lol ool (b Sl 03 S
o o L ol ST isls 0l g5 ml iy ss 1) os
Db a S (LO/AMEYE/NN) 55 s AVV=AYY I F/T
S 5 EVEY/1) oDl slls sle&w ST I g lskae
e (0 JS) (P<h/00) sl YL (O £ 4/8Y) Jle 5
sl sl ade 1 AV sleul oo 0 sl
Ol e 6l ls LS 4y i CTE 5 1CPB ol
CTE «le Jolo muly ol a5 Il o(P<e/00) il
el ICPB oo J sl —_— WJlysese slgealy dilon
35 Jlslame S wos S 55 ;5 TCPA ale Jobw ol

(P>+/v0)

CTE J/

rCPA rCPB

J/F/T o

Ol sS31 5550 51 sy LS (sl 5 O gl i s ol © IS5
o35 » 5 oledbl CTE 5 rCPB aCPA F/T | 2> s

.Ju'a.L»QL:;)L:’u\J‘fu\i V<.i).>r_7g_~1j~p wi.:l.:ﬂ@)}dm

Cow —¢
Llaid ey oo 11 Le&w Jlysasn 5 sk Slemenly o
b slesld oS 55 Glaslalis it 4 Cd o3l
AL e L e 5 b Sl alls 05 s 5o
o é:t_av_bij‘)fmlﬁz L@.{w a}ﬁj)ﬁ)JF/T dml&IgGY
o) Gl ol LS e S 58 sl S
Ao (3L 5T 5l S bl den 53 TCPA wle JI) 50 50



VYAY Gewls g jlgs o oylas A oyga

Gue Sy p ols alae

Th slesenly s5ls Llaid CPB 5 CPA &8 ool oli o3l
Lall L. guyanensis 31 iU 3 soledid s S Olslaws 55 1y
[00] S e
CPB 4 doas s 0Lis L ol sl m b Godosd il
03531 LS sk 5 dlsapn ol s alew s L5 o
Ogesl i s 50 518G W3S 5 W5 5058 pluld oo
53Oy a5l 3,8 el pslie lSm 55 1) L s
SCTE e 5 Jsnsn ol 45 L 03l 0L ol anllas
=gl iy CTE oSal 4 a2 5 b ool 0LSS L& CPB
el s 6 Ao SR 3l e T 5 Sl et
Sl 5 4 813k b cpl 4 by e CPB dn s
Lol bl i Sl Jde 5,50 53 o s (6 i Sledb
03224 TCPB (sl 4 CTE sucl 53 45 3 0 355 0l
St 0155 o 1) CTE 4l o3 50 635 5 eslizal 05 5 5o

3,5 e sl eI g8

u.?‘:).\s K] JS.JJ -0
Lol 511y 35 Jlayds 5 Koy ol e adlie OBt 5
Sl 53 $olSen o (ol s 4abl 5 el el
- SEVINVIRCHEE W 2 At P LS L@.ii"bj
2 A SKer ke a ol Blmed BT Lot e i
3 eslizal b B gp andlas . isls OMel 63 1 (LK 5l & sadnanes
sl 5 (AVN0 §5ld) Sler cshagobsls ool S

el e ool 5 S5 4 VA8 e 5let) Bl 5 2y

[1] Herwldt BL. Leishmaniasis. Lancet 1999; 354:
1191-9.

[2] Desjeux P. Leishmaniasis: public health aspects
and control. Clin. Dermatol. 1996; 14: 417-23.

[3] Abranches P, Santos-Gomes G, Rachamim N,
Campino L, Schnur L, Jaffe CL. An

experimental model for canine visceral
leishmaniasis. Parasite Immunol. 1991; 13: 537-
50.

[4] Nadim A. Present status of kala-azar in Iran. Am

J. Trop. Med. Hyg. 1978; 27: 25-8.

ay

23 Pl slmes,y ol B sl B ol 4 S
s B s pasiie Koy Ol plisl g sledd
o il ansls Gty (g5l ol 5o Thy 5 Thy 31 S 5
A el g 50U e T Sl e sl
S5 el ples 4 oo b el slls LS
o sy 3L o el Slee L o Ik el 3 g0 L
o3ls OLis oMo gty LS 3 5 505 Oliis 31 (5 5knm
T84 OY £Y A] ccdl ol

s 6 2l el sy Gl 55 ol andllas s
ICPB e s glabamdle LB 0 sl jids s donslie (6 5las &
S i obslime ssbas Ogl ady ol sils CTE
ey gl slegal Ll sy ol glls Gl O gl i s
el el sols el el Sl b 53 TCPA
53 =) et Y| 5 s 33 0l Ao
S I o Lldd NS L ek CPB g5 Ll 0 535
Sl Sl (S Loyt (il o oS SO CPA 05
=Y 05,8 Ol el pfomm 4z CPB i 45 0 5 0L
Eclias 1 il CTE iU gl,ls CPA s, CPB
S8 53 CTE acalad - 6355 o O 2y & st
CPB i &3 (Sl 255 45 253 a3 &5 Olkny
33,8 ey Bl e 51

o 158 O LSan 5 5l abew s L3 Sldlas s
Sledd a5 ek glaslly e a S C
Glaas SO Gl 5 el il Liledd sle SKaubel
IFN-y a5 5 edd sy Sasladd 51 asl 55 Ol

Olic va S5le Y] uis S e ol 1) Wb ol s

s 1

[5] Bettini S, Gradoni L. Canine leishmaniasis in the
Mediterranean area and its implications for
human leishmaniasis. Insect. Sci. Appl. 1986; 7:
241-5.

[6] Duan S, Frommel D, Monjour L, Ogunkolade
BW, Cruz A, Quilici M. Vaccination trials
against canine visceral leishmaniasis. Parasite
Immunol. 1989; 11: 397-402.

[7] Tesh RB. Control of zoonotic visceral

leishmaniasis: is it time to changes strategies?

Am. J. Trop. Med. Hyg. 1995; 52: 287-92.



OlylSan g (233 L jule

dale o g Lildi) Lilacdal ds 00 g1 (sleSus Srasl slgdly

[8] Cabral M, O'Grady JE, Alexander .

Demonstration of Leishmania specific cell

mediated and  humoral  immunity in
asymptomatic dogs. Parasite Immunol. 1992; 14:
531-9.

[9] Cabral M, O'Grady JE, Gomes S, Sousa JC,
Thompson H, Alexander J. The immunology of
canine leishmaniasis: strong evidence for a
developing disease spectrum from asymptomatic
dogs. Vet. Parasitol. 1998; 76: 173-80.

[10]Liew FY, O'Donnell CA.
leishmaniasis. Adv Parasitol 1992; 32: 161-259.

[11]Locksley RM, Louis JA.

Immunology of

Immunology of
leishmaniasis. Curr. Opin. Immunol. 1992; 4:
413-8.

[12]Pinelli E, Killick-Kendrick R, Wagenhaar J,
Bernadina W, del Real G, Ruitenberg J. Cellular

immune in dogs

and humoral responses

experimentally and naturally infected with
Leishmania infantum. Infect. Immun. 1994; 62:
229-35.

[13]Wilson ME, Young BM, Andersen KP,
Weinstock JV, Metwali KM, Donelson JE. A
recombinant Leishmania chagasi antigen: that
stimulates cellular immune responses in infected
mice. Infect. Immun. 1995; 63:2062-69.

[14] Web JR, Campos-Neto A; Ovendale PJ, Martin
TI, Stromberg EJ, Badaro R, et al. Human and
murine immune responses to a novel L. major
recombinant protein-encoded by members of a
multicopy gene family. Infect. Immun. 1998; 66:
3279-89.

[15]Connell ND, Medina-Acosta E, McMaster WR,
Blomm BR, Russell D. Effective immunization
against cutaneous leishmaniasis with
recombinant Bacilli Calmette Guerin expressing
the Leishmania surface protein gp63. Proc. Natl.
Acad. Sci. 1993; 90: 11437-47.

[16] Sjolander A, Baldwin TM, Curtis JM, Handman
E. Induction of a Thl immune response and

simultaneous lack of activation of a Th2

response are required for generation of immunity
to leishmaniasis. J. Immunol. 1998; 160: 3949-57.

[17]Skeiky YAW, Benson DR, Guderian JA, Whittle
JA, Bacelar O, Carvalho EM, et al. Immune
responses of leishmaniasis patients to heat shock
proteins of Leishmania species and humans.
Infect. Immun. 1995; 63: 4105-14.

[18] Skeiky YAW, Kennedy M, Kaufaman D, Borges
MM, Guderian JA, Scholler JK, et al. LelF: a
recombinant Leishmania protein that induces an
IL-12-mediated Thl
Immunol. 1998;.161: 6171-9.

[19]Campos-Neto A, Soong L, Cordova IJL,
Sant’Angelo D, Skeiky YAW, Ruddle NH, et al.

cytokine profile. J.

Cloning and expression of a Leishmania
donovani' gene instructed by a peptid isolated
from major histocompatibility complex class II
molecules of infected macrophages. J. Exp Med.
1995; 182: 1423-33.

[20]Web JR, Kaufman D, Campos-Neto A, Reed
SG. Molecular cloning of a novel protein antigen
of Leishmania major that elicits a potent immune
response in experimental murine leishmaniasis.
J. Immunol. 1996; 157: 5034-41.

[21]Solioz N, Blum-Tirouvanziam U, Jacqute R,
Rafati S, Corradin G, Mauel J, et al. The
protective capacities of histone HI1 against
experimental murine cutaneous leishmaniasis.
Vaccine 1999; 18: 850-9.

[22]Rafati S, Kariminia A, Seyd Eslami S, Narimani
M, Taheri T, Lebbatard M. Recombinant
cysteine  proteiase-based  vaccine  against

Leishmania major in BALB/c mice: the role

partial protection relies on interferon gamma

CDS8" T lymphocyte activation. Vaccine 2002;

20: 2439-47.
[23]Pupkis M, Tetely L, Coombs G. Leishmania
mexicana: amastigote hydrolases in unusual

lysosome. Exp. Parasitol. 1986; 62: 29-39.
[24] Coombs

mexicana

Parasitology 1982; 84: 149-55.

GH. Proteinases of Leishmania

and other flagellate protozoa.

¢



VYAY Gewls g jlgs o oylas A oyga

Gue Sy p ols alae

[25]Mottram JC, Robertson CD, Coombs GH, Barry

JD. A developmentally regulated cysteine
proteinase gene of Leishmania mexicana. Mol.
Microbiol. 1992; 6: 1925-32.

[26]Rafati S, Fasel N, Masina S . Leishmania

cysteine proteinases:

vaccine Curr. Genom. 2003; 4: 109-21.

[27]Souza A, Waugh S, Coombs GH, Mottram JC.

from gene to subunit

Characterization of a multi-copy gene for a
major
Leishmania mexicana. FEBS Lett. 1992; 311:
124-7.

[28]Mundodi V, Somanna A, Farrell PJ, Gedamu L.

stage-specific cysteine proteinase of

Genomic organization and expression of
differentially regulated cysteine protease genes
of Leishmania donovani complex. Gene 2002;
282:257-65.

[29] Mottram JC, North MJ, Barry JD, Coombs GH.
A cysteine proteinase cDNA from Trypanosoma
brucei predicts an enzym with an unusual C-
terminal extension. FEBS Lett. 1989; 258: 211-5.

[30] Traub-Cseko YM, Duboise M, Boukai LK,
McMahon-pratt D. Identification of two distinct
cysteine proteinase genes of Leishmania pifanoi
axenic amastigotes using the polymerase chain
reaction. Mol. Biochem. Parasitol. 1993; 57:
101-16.

[31]Coombs GH, Baxter J. Inhibition of Leishmania
amastigot growth by antipain and leupeptin. Ann.
Trop. Med. Parasitol. 1984; 78: 215-24.

[32]Mottram JC, Brooks DR, Coombs GH. Role of
cysteine proteinases of trypanosomes and
Leishmania in host-parasite interactions. Curr.
Opin. Microbiol. 1998; 1: 455-60.

[33]Coombs GH, Mottram JC. Parasite proteinases
and amino acid metabolism: possibility for
chemotherapeutic
1997; 114: 61-80.

[34]Rafati S, Couty-Jouve S, Alimohammadian MH,

JA,

exploitation.  Parasitology

Louis Biochemical  analysis  and

immunogenicity of Leishmania major amstigote

10

fractions in cutaneous leishmaniasis. Clin. Exp.
Immunol. 1997; 110: 203-11.

[35]Rafati S, Abraham-Baba A, Bakhshayesh M,
VaFa M. Vaccination of BALB/c mice with
Leishmania major amastigote-specific cysteine
proteinase. Clin. Exp. Immunol. 2000; 120: 134-8.

[36]Rafati S, Salmanian A, Hashemi K, Schaff C,
Belli S, Fasel N. Identification of Leishmania
major cysteine proteinases as targets of the
immune response in human. Mol. Biochem.
Parasitol. 2001; 113: 35-43.

[37]Rafati S, Nakahaee A, Salmanian A, Jimenez M,
Ghashghaii< A, Mohebali M, et al. Cysteine
proteinase type I andI of Leishmania infantum
are recognized by sera during canine and human
visceral-leishmaniasis. Exp. Parasitol. 2003; 103:
143-51.

[38]Ortiz ML, Calero M, Patron CF, Castellanos L,
Mendez E, Imidazole-SDS-Zn reverse staining of
proteins in gels containing or not SDS and
microsequencing of individual unmodified
electroblotted proteins. FEBS Lett. 1992; 296:
300-4.

[39]Roggero MA, Servis C, Corradin G. A simple
and rapid procedure for the purification of
synthetic polypeptides by a combination of
affinity  chromatography and  methionine
chemistry. FEBS Lett. 1997; 408: 285-8.

[40]Carrera L, Fermin ML, Tesouro M, Gracia P,
Rollan E, Gonzalez JL. Antibody response in
dogs experimentally infected with Leishmania
infantum: infection course antigen markers. Exp.
Parasitol. 1996; 82: 139-46.

[41]Acedo-Sanchez  C,

Sanchiz-Marin MC, Martin-Sanchez J. Changes

Morillas-Marquez  F,

in antibody titres against Leishmania infantum in
naturally infected dogs in southern Spain. Vet.
Parasitol. 1996; 75: 1-8.

[42]Rhalem A, Sahibi H, Guessous-Idrissi N, Lasri
S, Natami A, Riyad M, et al. Immune response

against Leishmania antigens in dogs naturally



OlylSan g (233 L jule

dale o g Lildi) Lilacdal ds 00 g1 (sleSus Srasl slgdly

and experimentally infected with Leishmania
infantum. Vet. Parasitol. 1999; 81: 173-84.
[43]Nieto CG, Garcia-Alanso M, Requena JM,
Mirom C, Soto M, Alonso C, et al. Analysis of
humoral immune response against total and
recombinant antigens of Leishmania infantum:
correlation with disease progression in canine
experimental Vet.
Immunopathol. 1999; 67: 117-30.
[44] Deplazes P, Smith NC, Arnold P, Lutz H, Eckert

leishmaniasis. Immunol.

J. Specific IgG1 and IgG2 antibody response of
dogs to Leishmania infantum and other parasites.
Parasite Immunol. 1995; 17: 451-8.

[45] Gicheru MM, Olobo JO, Kariuki TM, Adhiambo
C. Visceral leishmanisis in vervet monkeys:
immunological responses during asymptomatic
infection. Scand. J. Immunol. 1995; 41: 202-20.

[46]Reed S, Scott P. Tcell cytokine response in
leishmaniasis. Curr. Opin. Immunol. 1993; 5:
542-31.

[471Kawano Y, Noma T, Yata J. Regulation of

human IgG subclass production by cytokines

11

IFN-y and IL-6 act antagonistically in the

induction of human IgGl but additively in
induction of IgG2. J. Immunol. 1994; 153: 4948-
58.

[48]Miralles GD, Stoeckle MY, McDermott DF,
Finkelman FD, Murray HW. Thl and Th2 cell-
associated cytokines in experimental visceral
leishmaniasis. Infect. Immun. 1994; 62: 1058-63.

[49]Launa RD, Vuotto ML, Ielpo MTL, Ambrosio
R, Piantedosi D, Moscatiello V, et al. Early
suppression of lymphoproliferative response in
dogs with natural. infection by Leishmania
infantum. Vet. Immunol. Immunopathol. 1999;
70: 95-103.

[50]Pascalis H, Lavergen A, Bourrea E, Prevost-
Linguet G, Kariminia A, Pradinaud R, Rafati S,
et al. Thl cell development induced by cysteine
proteinases A and B in localized cutaneous
leishmaniasis due to Leishmania guyanensis.
Infect. Immun. 2003; 71: 2924-6.



