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Canine leishmaniosis

= Sand fly-borne disease
= [ eishmania infantum
= \Worldwide distribution

= Wide range of clinical forms

Baneth et al., 2008; Dantas-Torres et al., 2012; Maroli et al., 2013

cdc.gov

\an Bockstal et al., 2020

Solano-Gallego et al

., etal., 2011




CanL: host immune response
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CanL: host immune response

= Host-parasite interaction
= Th1 Vs Th2 responses
= ++ control of disease in endemic areas

= Progression of the infection

Dantas-Torres et al., 2007; Hosein et al., 2017; Toepp and Petersen, 2020

Control of disease

Progression of disease

lvanescu et al., 2023 (modified)



CanL: immunotherapy

microorganisms ﬁw\n\py

Review
Nutritional Modulation of the Immune Response Mediated by
Nucleotides in Canine Leishmaniosis

Sergi Segarra

Animal Species Main Effects Reference

Increased antibody titers against parvovirus 14 days post-vaccination,
higher unspecific immunoglobulin levels, and improved peripheral Romano et al., 2007 [143]
blood mononuclear cells test in puppies at weaning.

| s In d | h liferati d hi; levels of IgA, IgG, and
= Enhance the immune response Do dog P et ot Brasgliostal, 206 44

Canis familiaris

Domestic dog,
Canis familiaris

with AHCC).
Domasticdo Improved leukopenia and neutropenia associated with chemotherapy,
Cani 05 increased IgA and IgM levels, and expansion of CD3 and Burkhart et al., 2011 [145]
anis familiaris
CD4 lymphocytes.
. ' . o
| M | | t h I I I I ' I t I I I | t 't 'I: Domestic dog, Clinical and parasitological improvements in two cases of canine
O eC u eS WI I U n O S I O an aC |VI Canis familiaris demodicosis unresponsive to ivermectin (in combination with AHCC). Bernal et al,, 2014 [146]

In dogs with clinical leishmaniosis receiving an initial course of MGA,
clinical superiority vs. allopurinol after 6 months, without producing Segarra et al., 2017 [147]
xanthinuria (in combination with AHCC).

In clinically healthy L. infantum-infected dogs, significant reduction in

| N u C I eot i d eS —l— A H C C (AC‘I: |Ve H eXOSe CO rre | a‘ted CO m po u n d) 8:::2?2‘;;;35’ serology and disease progression rate after 1 year (in combination Segarra et al., 2018 [148]

with AHCC).

Domestic dog,
Canis familiaris

Asymptomatic dogs @?

Macrophage activation and

PARASITE ELIMINATION

Symptomatic dogs Q?

Increased activity of B
lymphocytes and plasma cells and

PARASITE DISSEMINATION

Leishmania

infantum »

infection

<@

Baxarias et al., 2019; Dea-Ayuela et al., 2020; Gongalves et al., 2019; Mazire et al., 2022



CanL: immunotherapy

= Enhance the immune response

= Molecules with immunostimolant activity
= Nucleotides + AHCC

= Bovine Lactoferrin (bLF) (?7)

(antimicrobial, anti-inflammatory,
immunomodulatory, and antioxidant activities)

Baxarias et al., 2019; Gongalves et al., 2019; Mazire et al., 2022
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Lactoferrin: A glycoprotein that
plays an active role in human
health
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CanL: immunotherapy

C lists available at Sci Direct

Veterinary Immunology and Immunopathology

ELSEVIER journal homepage: www.elsevier.com/locate/vetimm

= Enhance the immune response

Oral administration of bovine lactoferrin upregulates neutrophil A ,
functions in a dog with familial 32-integrin-related neutrophil (&

dysfunction

= Molecules with immunostimolant activity

Saori Kobayashi?, Yuya Abe?, Osamu In anamib Chinichi NAAC KAii Vamauchid N2 \ap
Careen Hankanga?, Jun Yasuda?, Reekqg

NOTE Internal Medicine

. Clinical Effects of Bovine Lactoferrin on Two Canine Cases with Familial Neutrophil
= Nucleotides + AHCC Dysfunction

Archives of Animal Nutritid Reeko SATOV*, Saori KOBAYASHIY, Yuya ABEY, Hiroaki KAMISHINAY, Shinichi ODA?, Jun YASUDAY and
Vol. 62, No. 2, April 2008,| Juso SASAKIY

= Bovine Lactoferrin (bLF) (?7)
(antlmlcrobl al’ antl_lnﬂ amma-tory’ Effects of bovine lactoferrin on the immune system and the intestinal

microflora of adult dogs

immunomOd U|ato ry, and antiOXidant aCtiVitieS) Petra Hellweg®*, Stephanie Krammer-Lukas®, Alois Strasser® and Jiirgen Zentek®

Baxarias et al., 2019; Gongalves et al., 2019; Mazire et al., 2022



This study aims to evaluate the efficacy of a
product containing nucleotide and lactoferrin in :

= maintaining stable/improving the clinical
picture of CanL

= maintaining stable/improving the laboratory
findings of CanL

= Evaluation of the safety and tolerance of the
combination NT/bLF



Methods: Study design

= Clinical therapeutic prospective randomised and controlled study (Prot. UNIBA 26-2021)
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Methods: Study design

Physical examination

= Follow-up and procedures % - 19-point scale clinical score (Cavalera
et al., 2022)

T90 T180 I - | - CBC
GROUP A | | | : - Biochemical panel (including APP)
| - SPEP

IFAT for L. infantum

(TO, T180)

IFAT for E. canis, A. phagocytophilum
(TO, T9O, T180)

T90 T180
GROUP B | |

Product intake
Side effects




Methods: Study design

= Endpoints

PRIMARY ENDPOINTS

SECONDARY ENDPOINTS

Maintenance/reduction CS
Maintenance/reduction anti-L. infantum Abs
Maintenance/improvement Canl-consistent lab
parameters

Development CanL active forms: Yes or Not?

Safety and tolerability of NT/bLF

Ceron et al., 2018, 2021; Paltrinieri et al., 2016; Pardo-Marin et al., 2020; Solano-Gallego et al., 2011




Methods: Study design

= Endpoints

PRIMARY ENDPOINTS SECONDARY ENDPOINTS

- Maintenance/reduction CS - Safety and tolerability of N/L

- Maintenance/reduction anti-L. infantum Abs

- Maintenance/improvement Canl-consistent lab
parameters

- Development CanL active forms: Yes or Not?

\

\

- Increased Abs titre (medium-high),
- Increased globulins +/- reduced albumin, +/- reduced A/G
- Increased APPs (CRP and/or ferritin)

Ceron et al., 2018, 2021; Paltrinieri et al., 2016; Pardo-Marin et al., 2020; Solano-Gallego et al., 2011
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= Clinical Score
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= Anti L. infantum antibody titres

GROUP T

p=0.0001

14/18 (77.8%) reduced Abs titre

1/18 (5.5%) increased Abs titre

3/18 (16.7%) maintained stable Abs titre

GROUP C

p=0.004

5/18 (27.8%) reduced Abs titre

9/18 (560.0%) increased Abs titre

4/18 (22.2%) maintained stable Abs titre
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= |ab parameters + CanL active forms

GROUP T PARAMETERS TO (Tgo T180 p
Stable CRP (p=0.34) and ferritin (p=0.96) values CRP (0.00-0.45 mg/dL) 0.05(0.36) 0.16(0.30) 0.12(0.26) 0.34
1/18 (5.6%) CanL active form FERRITIN (80-270 ng/dL) | 228.5(207.5) [144 91) | 22695  0.96

GROUP C PARAMETERS TO T90 T180 p
Increased CRP (p=0.04) and ferritin (0=0.03) values CRP (0.00-0.45 mg/dL) 0.27 (0.81) 0.10(0.43) 0.67(1.48) 0.04 O
9/18 (60.0%) CanlL active form FERRITIN (80-270 ng/dL) | 216 (159.5) [230.5 (209)| 316.5 (441) 0.03

Friedman test for repeated measures

GROUP T Vs GROUP C AT T180

< albumin % (p=0.05) in group C
> alpha-2 globulins (p=0.02) in group C



= Safety and tolerability of the products

— « \Well tolerated

~ = NUCLEOTIDES/LACTOFERRIN
PRODUCT

R,

— « No side effects



= 1° evaluation of the efficacy of a product containing NT/bLT



1° evaluation of the efficacy of a product containing NT/bLF

LOW CS regardless of the group

Baneth et al., 2008

v

| Control of disease ' Progression of disease

Number of positive samples (2009 - 2019)

o
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[ 101 - 200
[ 201 - 300
Il 301 - 400
M > 401

¥ No data

lvanescu et al., 2023 (modified)

Mendoza-Roldan et al., 2020 (modified)



Contents lists available at ScienceDirect

Veterinary Parasitology

1° evaluation of the efficacy of a product containing NT/bLl ===

Researc] h paper

Randomized, allopurinol-controlled trial of the effects of dietary nucleotides @
and active hexose correlated compound in the treatment of canine

LOW CS regardless of the group lihmanioss

CrossMark

s reser |
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Significant variations in the Ab titre

\ 4

Leishmania infantum-infected dogs with
dietary nucleotides and active hexose

GROUP T: aimost 78% of the dogs demonstrated a REDUCTION in Ab titre correlated compound

Sergi Segarra'’, Guadalupe Miré? Ana Montoya?, Luis Pardo-Marin®, Joan Teichenné*, Liufs Ferrer®
and José Joaquin Cerén?

GROUP C: approximately half of the animals exibited an INCREASE in Ab titre
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= 1° evaluation of the efficacy of a product containing NT/bLF

= LOW GCS regardless of the group GROUP C

= Significant variations in the Ab titre

Martinez-Subiela et al., 2011, 2014
Ceron et al., 2021

v

= LOW percentage of CanL active forms

GROUP T: 1/18 (5.6%) CanL active form, stable APP levels

GROUP C: 9/18 (50.0%) CanL active form, increased APP levels

Control of disease Progression of disease

lvanescu et al., 2023 (modified)




= 1° evaluation of the efficacy of a product containing NT/bLF
= LOW CS regardless of the group

= Significant variations in the Ab titre

= LOW percentage of CanL active forms e

= Well-tolerated, easy to administer, and free of side effects > -
NT/bLF

\




1° evaluation of the efficacy of a product containing NT/bLT
LOW CS regardless of the group

Significant variations in the Ab titre

LOW percentage of CanL active forms

Well-tolerated, easy to administer, and free of side effects

MAIN LIMIT: SHORT EVALUATION PERIOD!

TO BE co~u~uea>




Conclusions o

6-month long oral administration of a supplement containing nucleotides and lactoferrin

l

effective in maintaining a stable clinical score and improving laboratory parameters in dogs serologically
positive for L. infantum

potential reduction in thé progression
from NON ACTIVE to ACTIVE FORMS of CanL

\
i ]




Thank you for the
attention!!!
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