
Recombinant human granulocyte colony stimulating factor versus bone
marrow mononuclear cells in treatment of pulmonary emphysema
model

Mohammad K. El-badrawy a, Nesrein M. Shalabi a, Mie A. Mohamed b, Amany Ragab a,
Heba Wagih Abdelwahab a,⇑, Nahla Anber c, Mohamed A. Sobh d, Yomna Khater e, Aziza A. Abdel Hamid f

aChest Medicine Department, Mansoura University, Mansoura, Egypt
b Pathology Department, Mansoura University, Mansoura, Egypt
c Faculty of Pharmacy, Emergency Hospital, Mansoura University, Mansoura, Egypt
d Zoology Department, Faculty of Science, Urology & Nephrology Center, Mansoura University, Mansoura, Egypt
eMedical Experimental Research Center, Mansoura University, Mansoura, Egypt
f Pathology Laboratory, Medical Experimental Research Center, Mansoura University, Mansoura, Egypt

a r t i c l e i n f o

Article history:
Received 3 May 2017
Accepted 2 August 2017
Available online xxxx

Keywords:
Stem cells
Lung regeneration
Stem cell mobilization
Pulmonary emphysema

a b s t r a c t

Background: Stem cells therapy is a new therapeutic approach for pulmonary emphysema. Granulocyte
colony-stimulating factor (G-CSF) is effective in tissue regeneration through mobilization of stem cells to
different organs. So, in this study we compared the effect of filgrastim (175 amino acid recombinant
human G-CSF) versus bone marrow mononuclear cells on apoptosis and repair of air spaces in
lipopolysaccharide induced emphysema in C57Bl/6 mice.
Methods: The mice were classified into 4 groups: group A: mice not received any treatment, group B:
mice received intranasal instillation of lipopolysaccharide repeated three times per week for 8 weeks,
group C: mice received a dose of intravenous bone marrow mononuclear cells (0.3 ml of cell suspension
at a concentration of 2 � 106 cells/ml) after instillation and evaluated 5 weeks later and group D: mice
received subcutaneous filgrastim three subcutaneous injections a week for 7 weeks (100 microgram/
kg/injection) after lipopolysaccharide instillation. Imaging analysis was done using imagej program.
Results: Concerning the mean of air space equivalent diameter (D0) and (D1), no differences were
observed between the bone marrow mononuclear cells treated mice and filgrastim treated mice. As
regard apoptotic index, no significant difference was found between filgrastim and BMMNCs treated
groups.
Conclusion: These results indicate nearly similar effectiveness of both filgrastim and BMMNCs in treat-
ment of lipopolysaccharide induced pulmonary emphysema.
� 2017 The Egyptian Society of Chest Diseases and Tuberculosis Published by Elsevier B.V. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

The anatomopathologic description of pulmonary emphysema
is the irreversible destruction of the air spaces beyond the terminal
bronchioles [1]. In addition to the well-known effects on the lungs,
emphysema has extra pulmonary systemic effects [2]. Although
COPD was recognized as a major health problem, no available ther-
apies today can cure it or stop its progression. Lung transplantation

represents the only available therapy in severe cases but associated
with high levels of complications. Therefore, the necessity exists
for the development of new and effective treatments for COPD
[3,4]. The appearance of bioengineered lung and tracheal tissue
transplants represent a promising alternative to the classical trans-
plantation of donor organ/tissue [5]. Cellular therapy with stem
cells appears as a new therapeutic approach, with a wide applica-
tion potential [6].Mobilization of stem cells to different organs and
participation in tissue regeneration are known effects of granulo-
cyte colony-stimulating factor (G-CSF) [7]. In this study, effect of
subcutaneous filgrastim (175 amino acid human granulocyte
colony-stimulating factor (G-CSF) manufactured by recombinant
DNA technology (Neupogen, L03AA02) on air space equivalent
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diameter indices (D0 and D1) and apoptotic index in lipopolysac-
charide (LPS) induced emphysema in C57Bl/6 mice was compared
with intravenous bone marrow mononuclear cells (BMMNCs).

Methods

The present study included 51female mice about 18 weeks old
(C57Bl/6) weighing around 30 g. 48 mice completed the study (3
mice were dead during LPS instillation). The mice were raised
and maintained at the Mansoura Medical Research Center (MERC)
and were provided with rodent diet and water. The study was
approved by institutional research board (IRB). Animals in the
study were divided into 4 groups (12 mice for each group): Group
A: included the untreated mice. Group B: included the mice that
received intranasal instillation of Lipopolysaccharide (LPS) for
8 weeks. Group C: included the mice that given a dose of bone mar-
row mononuclear cells (BMMCs) intravenously after intranasal
instillation of LPS (one week recovery period was given after LPS
instillation) and evaluated 5 weeks later. Group D: included the
mice that received subcutaneous injection of filgrastim for 7 weeks
after LPS instillation as in group C.

Emphysema induction

The induction of pulmonary emphysema in this study was done
according to El-Badrawy et al., 2016 [8]. Intranasal instillation of
lipopolysaccharide was repeated three times per week for 8 weeks
duration and after the last dose the mice were given a recovery

period of one week to eliminate the direct effect of LPS
administration.

Mononuclear cells harvesting

Bone marrow mononuclear cells were taken from 6 donors
(C57Bl/6 male mice. 10 weeks old). The mice were euthanized as
in El-Badrawy et al., 2016 [8] using intraperitoneal injection of
sodium thiopental (120 mg /kg).

Filgrasim injection

Pre filled syringe of filgrastim (neupogen 300 microgram) was
diluted in 5% dextrose. Three subcutaneous injections a week for
7 weeks (100 microgram/kg/injection) was done after LPS
instillation.

Imaging analysis

Airspace enlargement was quantified by measuring the air
space equivalent diameter [9] using computer-assisted imaging
analysis (imagej 1.48q) as in El-Badrawy et al., 2016 [8].

Apoptosis assays

As in El-Badrawy et al., 2016 [8] three-lm-thick slices were cut
and stained with Anti–caspase 3 polyclonal antibody (Caspase 3
(CPP32) Ab-4, Rabbit Polyclonal Antibody .Thermo scientific).

Fig. 1. Lung parenchyma stained with hematoxylin-eosin, a: represents group A (the mouse that received no treatment), b: represents group B (the mouse that received
chronic intranasal instillation of LPS) with an overall increase in air space size compared to group A c: represents group C (the mouse received BMMNCs after LPS instillation)
with decrease in air space size compared to group B and d: represents group D (the mouse received filgratim after LPS instillation).

2 M.K. El-badrawy et al. / Egyptian Journal of Chest Diseases and Tuberculosis xxx (2017) xxx–xxx

Please cite this article in press as: M.K. El-badrawy et al., Recombinant human granulocyte colony stimulating factor versus bone marrow mononuclear
cells in treatment of pulmonary emphysema model, Egypt. J. Chest Dis. Tuberc. (2017), http://dx.doi.org/10.1016/j.ejcdt.2017.08.001

http://dx.doi.org/10.1016/j.ejcdt.2017.08.001


Download English Version:

https://daneshyari.com/en/article/8745159

Download Persian Version:

https://daneshyari.com/article/8745159

Daneshyari.com

https://daneshyari.com/en/article/8745159
https://daneshyari.com/article/8745159
https://daneshyari.com

