LIRAGLUTIDE IMPROVES SURFACTANT PROTEIN-B PRODUCTION AND REDUCES RIGHT
VENTRICULAR HYPERTROPHY IN A RAT MODEL OF INTERSTITIAL PULMONAR FIBROSIS
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Introduction

ldiopathic pulmonary fibrosis (IPF) is a chronic, progressive and fatal lung disease
characterized by excessive matrix deposition that disrupts the normal alveolar architecture
and lung physiology. Currently, there is no effective treatment for this disease.

Glucagon-like peptide-1 (GLP-1) is a gut-produced hormone with insulinotropic effects. GLP-
1 receptor (GLP-1R) is widely expressed in different tissues and organs, including the lung.
GLP-1 plays an essential role in the synthesis of the Surfactant Proteins (SPs), specially the
SP-B produced by type Il pneumocytes, crucial for the surfactant stability and maintenance
of the respiratory mechanics.

In myocardial tissue, GLP-1 system can block the development of fibrosis, inhibiting the
MRNA expression of pro-fibrotic cytokines and other elements of the fibrotic response (1,
2).

Previous data from our laboratory have shown that Liraglutide administration to
Streptozotocin-diabetic rats is able to reverse right ventricular hypertrophy (submitted) and
to restore normal levels of the surfactant-associated proteins in an animal model of delayed
lung maturation (3).

Objetives

** To study the effects of administration of the GLP-1 receptor agonist Liraglutide in an
animal model of idiopathic pulmonary fibrosis induced by bleomycin, during the late
fibrotic phase. Specifically:

1- The expression of the fibrotic cytokine CTGF and Collagen type 1 alpha-1.
2- The myocardium masses.

3- The levels of Surfactant Protein B and his transcriptional factor TTF-1.

4- The changes in the expression levels of the receptors for metabolic hormones present
in the lung.

Material and methods

Body weight evolution
Day 10

Adult male Sprague-
Dawley rats, (225-250 g)

Intratracheal instillation:
Bleomycin (BLM):

-~ Subcutaneous administration:

(2,5 mg/kg in 200 pL) — (Days 10-20; every 12 hours)

Saline 0,9% (CT): =14 Liraglutide (LIR):
(200 pL) = (100 ug/kg in NaCl 0,9% + n=7

0,4% acetic acid)

Day 21 Heart:
Safrifice —Righ’g ventricle (RV) and left Vehicle (VEH):
ventricle + septum (LV+S) were (0,9% NaCl + 0,4% acetic n=7
excised and weighted. acid)

& > Lung:

-Caudal lobes of right lungs were removed and stored at -80 °C.

MRNA expression analysis

- Extraction with Choweczinsky & Sacchi single step method.
- Retro-transcribed to cDNA and running in a conventional RT-PCR for each signal.

Statistics

-Non parametric Kruskall-Wallis Test following by pairwise multiple comparisons.
“*" = Statistically different with CT/VEH group.
“&” —>Statistically different with CT/LIRA group.
“#” - Statistically different wih BLM/VEH group.

* &,# 2 p<0,05; **,&8&,## 2 p<0,01; *** &&&, ### =2 p<0,001.

Results

Effects in myocardial masses

Ventricular Ratio
ZEE

Left ventricle + septum mass

Right Ventricle mass
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= Bleomycin administration increases ventricular ratio =2 suggesting pulmonary arterial hypertension.
" This increase in ventricular ratio is due to an increase in the right ventricle mass. Left ventricle mass

remain unchanged.
» Treatment with Liraglutide partially reverses the increases of ventricular ratio, observed in BLM/VEH

group. This effect is due to a reduction in right ventricle hypertrophy.
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Results

Effects in fibrosis indicators
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Effects over Surfactant Protein B and his transcriptional factor TTF-1

* Bleomycin administration strongly
decreases the mRNA levels of
Surfactant Protein B (SP-B) and his
transcription factor: Thyroid
Transcription Factor 1 (

" Liraglutide treatment completely
restores mMRNA of SP-B, and

partially of TTF-1.
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SP-B 215 bp
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Effects in receptor of metabolic hormones: GLP-1 R and Lep-R

- | __ -
EH}I] T ;mn L
> <
< 50 “T;' 501 * Bleomycin administration decreases
& o MRNA expression levels of both
o 0 T = 0 T
& & & @ & r:_ace ptﬂlrs.
<t NS S 2 " Liraglutide treatment completely
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Conclusion

d 11 days of treatment with Liraglutide did not modify the levels of fibrosis indicators,
when the fibrotic state is fully established.

[ Liraglutide treatment restored Surfactant Protein B mRNA deficiency in the BLM model
of lung fibrosis, such as we observed previously in an animal model of delayed lung
maturation (3). This should improve alveolar function and lung mechanics in fibrosis.

[ Liraglutide treatment reversed right ventricular hypertrophy, such as we previously
observed in the STZ animal model of type 1 diabetes.

[ As a whole, Liraglutide treatment in the late fibrotic phase in the animal model of IPF, is
unable to reduce the expression of fibrotic factors. Despite, there are some positive

effects that contribute to a better lung and cardiopulmonary function.
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