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ABSTRACT

Introduction: Lung fibrosis is the most popular and serious sequel of interstitial inflammatory diseases and may lead to
respiratory failure in critical cases with a mortality rate of 10% to 20%. Its etiology includes chemicals, infections, radiation,
allergens, drugs such as bleomycin (BLM), and as a result of the coronavirus disease 2019 (COVID-19).

Aim of the Work: The purpose of the present work was to detect the preventive outcome of colchicine on lung fibrosis in rats.
Material and Methods: 24 male albino rats were subdivided into 4 groups, 6 rats per group; group I (control G), group II
(colchicine G), group III (BLM G), and group IV (BLM+colchicine G). The lung fibrosis was done by injection of BLM
intraperitoneally (dose; 0.5 mg\kg 2 times \ week for 3 weeks). BLM+colchicine group was taken BLM as in group III in
addition colchicine was taken daily (dose; 1 mg/kg by oral gavage for 3 weeks). By the study period end (3 weeks), the rats were
put under anesthesia and the thoracic wall was opened. The lungs were taken and prepared for H&E, Masson’s trichrome, and
immunohistochemical staining. Some specimens were prepared and examined by transmission electron microscope (TEM).
Results: The histological changes in the lungs of the BLM group were deformed pulmonary architecture, thickened interstitial
walls, alveolar collapse, severe invasion by inflammatory cells, highly significant collagen fibrils deposition, severe positive
reaction in the interstitial walls by anti-a-SMA, and degenerated pneumocytes I and I by TEM. The preventive group showed
restoration of most of the normal lung architecture and a marked decrease in inflammatory and fibrotic changes.

Conclusion: Colchicine can lessen the histopathological and ultrastructural changes in the lungs resulting from BLM.
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INTRODUCTION

Pulmonary fibrosis is the most recurrent lung interstitial
disease, which can affect the interstitial septal walls with
or without the alveolit. Its etiology includes chemicals,
allergens, and drugs such as bleomycin (BLM), and
COVID-1921,

BLM is an anticancer medication for Hodgkin's
lymphoma treatment. Varied forms of lung toxicities
have been described as a complication of BLM therapy.
Pneumonitis is the most frequent one, and in serious cases
may cause pulmonary fibrotic disease and respiratory
failure, with a mortality rate of 10%-20%"!. The mechanism
of BLM toxicity may be due to oxidative distress and the
release of cytokine*l.

Colchicine is an old drug extracted from the plant
autumn crocus (colchicum autumnale). It is used as a main
treatment for gouty arthritis due to its anti-fibrotic and anti-
inflammatory actions. It has recently been used for many
diseases other than arthritis such as familial Mediterranean
fever, Behcet’s disease, pericarditis, coronary artery
disease, and other inflammatory and fibrotic conditions®.
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Colchicine is considered an important drug in treating
pulmonary fibrosis/®. It obstructs the functions of
mononuclear cells in the blood and can block the tubulin,
so it can inhibit the mitotic action!”). It can also, inhibit the
proliferation of the fibroblast and the formation of collagen
fibrils!®!. Furthermore, colchicine can inhibit fibronectin
and many growth factors®..

COVID-19 is a highly contagious disease caused by
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). It was first identified in December 2019 in Wuhan,
China, and became a pandemic disease in March 2020.
A large proportion of cases have mild symptoms or are
asymptomatic. However, 20% of cases (mostly elderly and
those with comorbidities) develop severe acute respiratory
distress syndrome (ARDS), which may lead to pulmonary
fibrosis and respiratory failure!'”,

During the COVID-19 pandemic, a lot of clinical
experiments have studied colchicine's action in limiting the
disease's progression and its complications!''.

AIM OF THE WORK

The experiment was done to detect the histopathological
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effect of BLM in developing lung fibrosis and the potential
protective action of colchicine.

MATERIALS AND METHODS

Animals

Twenty-four male adult Sprague—Dawley albino rats
were used in this experiment, each weighing about 200 gm.
They were settled in cages of medium size,4 rats \ cage,
and left for nearly a week for adaptation and had easy
access to food and water. They have stayed under regular
periods of dark and light.

Ethical considerations

The protocol for this research was accepted by the
Animal Research Ethics Committee, Helwan University,
School of Medicine (number of the acceptance; 43-2022).

Chemicals

*  Colchicine: It was obtained from Sigma-Aldrich
Co. (Germany with catalog number; ZXB-07-
102), and taken orally by the gavage (the dose:1
mg/kg daily)!?l.

¢  Bleomycin (BLM) sulfate: It was obtained from
Sigma-Aldrich Co. (Germany with catalog number;
ZXB-03-110), and was injected intraperitoneally 2
times\ a week for 3 weeks (the dose: 0.5 mg\kg in
0.5 ml saline)'3.

Animal groups

The rats were subdivided into 4 subgroups (6 rats \
subgroup).

Control group (Group I): They were only injected
with intraperitoneal saline.

Colchicine group (Group II): They were taken
colchicine only in the previously prescribed way and dose.

BLM group (Group III): They were injected with
BLM as described previously for developing pulmonary
fibrosis, and no other medications were taken.

BLM + Colchicine group (Group IV): This group
acted as a preventive group. They have received the BLM
and the colchicine in the same previously prescribed doses.
The colchicine was taken three days before and during
BLM intake.

After 3 weeks (the study ending), the rats were put
under anesthesia. The thoracic wall was opened and the
lung specimens were carefully taken.

Histological studies
Tissue preparation for light microscopy (LM) studies

The lung specimens were put in formalin (10%) for one
night for fixation. Then, they were dehydrated in alcohol
of ascending grades, after that, xylol was used for their
clearing and finally put in blocks of paraffin. Serial thin
slices were done and stained by Hematoxylin and Eosin

(H&E)™1, Others were stained by Masson’s trichrome for
the identification of collagen fibrilst'l.

Immunohistochemical preparation

Some sections were fixed on positive slides for staining
with anti-alpha smooth muscle actin antibody (anti-o-
SMA).

After the deparaffinization of sections, antigen retrieval
was done. The sections were incubated in 3% hydrogen
peroxide for 5 minutes to quench endogenous tissue
peroxidase. The sections were incubated in the primary
antibody (anti-actin antibody; actin, smooth muscle Ab-1
in dilution of 1:200) at room temperature. The secondary
antibodies used were En-Vision + System HRP anti-rabbit.
After that, counter-staining was done using Hematoxylin!'®.

Tissue preparation for transmission electron

microscopy (TEM) study

Small pieces of 1 mm® of the lung tissues were taken.
They were first prefixed in 3% fresh glutaraldehyde
for nearly 45 minutes, then secondary fixation was
done by Osmium tetroxide. After that, the specimens
were dehydrated in ethanol or acetone of ascending
concentrations, then infiltrated, embedded, polymerized,
and finally cut into semithin and ultrathin sections!'*.

Ultrathin sections (60-100 nm thickness) were cut
by a new glass knife to make a ribbon of sections. After
sectioning, grids were stained with uranyl acetate followed
by lead citrate to enhance contrast!'.

Morphometric Studies
A. Assessment of the average lung weight.

B. Assessment of the average percentage of areas of
collagen fibrils in Masson’s trichrome sections (by
the image analyzer).

Statistical analysis

The mean (the average) and standard deviation (SD)
were assessed by a statistical software program (SPSS).
ANOVA was done, and then comparing the groups was
done by Post Hoc. test. The data significance was identified
by the probability value (P. value). The difference was
non-significant at P.>0.05, significant P.<0.05, and highly
significant P.< 0.001.

RESULTS

Gross inspection of the lungs of group I (control)
and group II (Colchicine) appeared pinkish, and uniform
in texture, with no areas of hyperemia or hemorrhage
(Figures 1 A,B). The lungs of group III (BLM group)
appeared grossly swollen, and hyperemic, with hemorrhagic
areas (Figure 1C). The lungs of group IV (preventive
group) were pinkish colored lung with minimal hyperemia
and hemorrhagic areas (Figure 1D).

LM study ofthe H&E specimens of the lungs of the group
I (control), revealed normal pulmonary parenchymatous
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tissue consisting of; alveolar sacs, alveolar ducts, and
alveoli. The septal walls appeared thin. The bronchioles
were lined by a continuous normal epithelial layer with a
surrounding continuous smooth muscle layer (Figure 2A).
The colchicine group (group II) showed a similar control
histological picture (Figure 2B). The group III (BLM
group) displayed severe destruction of the pulmonary
parenchymatous tissue with loss of the normal appearance
and intra-alveolar exudation with the subsequent collapse.
The septal walls were hypertrophied with hemosiderin, and
exudation was seen within. It was invaded markedly by
inflammatory cells. The bronchiolar epithelium was seen
desquamated in some specimens. Others showed cellular
debris and hemorrhage inside the bronchi and bronchioles.
Also, there was severe inflammatory cellular invasion
around the bronchioles and the blood vessels. The walls
of the bronchial arterioles were seen hypertrophied
(Figures 2 C, 3A,B). Group IV (BLM+Colchicine) showed
an obvious reduction in the histological changes; the
pulmonary architecture has been restored consisting of;
alveolar sacs, alveolar ducts, and alveoli. The thickness
of the septal walls was markedly decreased in most areas,
with localized areas of thickened walls (Figure 2D).

Masson’s trichrome sections of the lungs of group I
(control group), and group II (Colchicine group) showed
minimal green-colored collagen seen in the thin interstitial
septal walls, surrounding the bronchioles and the bronchial
arterioles. Normal pulmonary parenchymatous tissue of
alveolar sacs, alveolar ducts, and alveoli was also seen
(Figures 4 A,B). Sections in group IIT (BLM group) showed
increased fibrous green color content in the severely
thickened interstitial septal walls, around the arterioles and
the bronchioles (Figure 4C). Group IV (BLM+ Colchicine
group) showed minimal green collagen in the interstitial
septal walls (Figure 4D).

Immunohistochemical study of the lungs of the control
and colchicine groups stained with anti-o-SMA showed a
positive reaction in the bronchiolar smooth muscles and
the wall of the bronchial arterioles, and the reaction was
negative in the cells lining the alveoli (Figures 5 A,B).
Group IIT (BLM group) showed a severe positive reactivity
in the alveolar lining, and in the interstitial septal walls
(Figure 5C). Group IV (preventive group) showed minimal
positive reaction in the alveolar lining and in the interstitial
septal walls (Figure 5D).

Ultrastructural study of the lungs of the control group
displayed distended alveoli with thin septal walls in
between. The septal walls contained small capillaries,
and they were lined by pneumocytes (type I and II).
Pneumocytes I were thinned cells with electron lucent
flat nuclei. The blood-air barrier was seen continuous and
consisted of; endothelial cells, pneumocytes I, and basal
lamina in between. Pneumocytes II were cubical cells
with electron lucent rounded nuclei. Their cytoplasm
showed numerous lamellar bodies and mitochondria.

The Pneumocytes Il had characteristic surface microvilli
(Figures 6,7A, 8A). The colchicine group showed a similar
control picture (Figures 7B, 8B).

The BLM group displayed notable damage to the
pneumocytes. The pneumocytes I were irregular and
shrunken, with dark small nuclei, and the blood-air barrier
was irregular and not continuous. The pneumocytes II
displayed irregular small electron dense nuclei. Their
cytoplasm showed empty lamellar bodies. The interstitial
septal walls were severely thickened with deposition
of collagen fibrils. It showed invasion by fibroblast and
inflammatory cells as lymphocytes and ecosinophils
(Figures 7C, 8C, 9, 10 A,B).

TEM examination of the lungs of the preventive group
showed restoring the natural alveolar architecture. The
alveolar pneumocytes were seen as rather healthy. The
pneumocytes 1 showed rather normal electron lucent
nuclei. The blood-air barrier has restored its continuous
shape without any interruption or irregularities. The nuclei
of pneumocytes Il were electron lucent but showed slight
irregularities. The cytoplasm revealed numerous filled
lamellar bodies and mitochondria. The microvilli were
seen nearly normal (Figures 7D, 8D, 11).

Morphometric results
Assessment of the average lung weight

The average lung weight was 1.2 = 0.05 gm in the
control group,1.4 + 0.24 gm in the colchicine group, 2.3
+ 0.32 gm in the BLM group, and 1.4 £ 0.06 gm in the
preventive group. There was a high significance increase
in the average lung weight in the BLM group relative to the
control (P value <0.001). Also, there was a non-significant
increase in the average lung weight of the preventive
group in relation to the control (P value=1.000), and a
high significance decrease in relation to the BLM group
(P value <0.001) (Table 1, Bar chart 1).

Assessment of the average percentage of areas of
collagen fibrils in Masson’s trichrome sections

The average percentage of areas of collagen fibrils in
Masson’s trichrome sections was 4.8 + 0.48 in the control
group,4.5 £+ 0.46 in the colchicine group, 18.8 = 1.03 in
the BLM group, and 8.1 &+ 0.60 in the preventive group.
There was a high significance increase in the BLM group
relative to the control group (P value <0.001). Also, there
was a high significance increase in the preventive group
relative to the control group (P value <0.001), and a high
significance decrease relative to the BLM group (P value
<0.001) (Table 2, Bar chart 2).
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Fig.1{A-D}: Gross images of the lungs of the rats. A; The control group shows a pinkish-uniform lung. B; The colchicine group shows a similar control gross
picture. C; The BLM group shows a swollen, hyperemic lung with areas of hemorrhage (arrows). D; The BLM+ Colchicine group shows a pinkish-colored
lung with minimal hyperemia and hemorrhagic area (arrowhead).

Fig.2{A-D}: LM images of sections in the lungs stained by H&E showing: A; Control group shows normal pulmonary parenchymatous tissue formed of
alveolar sacs, alveolar ducts, and alveoli. The alveoli are surrounded by thin septal walls (black arrows). B; Colchicine group showing a similar control picture.
C; BLM group shows the distortion of the pulmonary parenchymatous tissue with alveolar exudation and collapse (arrowhead), inflammatory cell invasion
around the bronchioles and the blood vessels (blue arrows), cellular debris inside the bronchioles (star), vascular congestion (V), and emphysematous bullae
(B). D; BLM + Colchicine group shows restored normal pulmonary parenchymatous tissue formed of alveolar sacs, alveolar ducts, and alveoli. The thickness
of the interstitial septal walls is markedly decreased in most areas (arrows), and local areas of thickened septa (dotted circles). Alveolar sacs (AS), Alveolar
ducts (AD), Alveoli (A) (H&E x100)
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Fig. 3{A-B}: LM images of sections in the lungs of the BLM group stained with H&E showing: A; thickened interalveolar interstitial septum (red arrow),

interstitial secretions (star), inflammatory cells (arrowhead), and hemosiderin (black arrow). B; bronchial epithelium shedding (red arrows), hemorrhage inside
the bronchioles (black arrow), lymphocytes surrounding bronchioles (stars), and hypertrophied bronchial arterioles (arrowhead). (H&E x400)
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Fig. 4{A-D}: LM images of sections in the lung of rats stained by Masson’s trichrome. A; The Control group shows little green-colored collagen in the thin
interstitial septal walls (arrows), surrounding the bronchioles (Br), and the bronchial arteriole (BA). B; Colchicine group shows a similar control picture. C;
BLM group shows severe collagen deposition in the thickened septal walls (arrows), surrounding the bronchioles (Br) and bronchial arteriole (BA). D; BLM
+ colchicine group shows a marked decrease in green-colored collagen (arrows), and a decrease in the thickness of interstitial walls (arrowheads). (Masson’s
trichrome x100)
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Fig. 5 {A-D}: LM images of sections in the lungs stained by anti-a-SMA showing: A; The control group shows a positive reaction in the muscles surrounding
the bronchiole, and the bronchial arterioles (arrowhead). A negative reaction was seen in the alveolar walls (black arrows). B; Colchicine group showing a
similar control reaction. C; BLM group showing severe positive cytoplasmic reactivity in the thickened septa (stars), and the alveolar lining cells (black arrow).
D; BLM + colchicine group shows little positive cytoplasmic reactivity in the interstitial septal walls, and the alveolar lining cells (black arrow) Anti-a-SMA
x400
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Fig. 6: A TEM image of a lung section of the control group revealing a thin interstitial septal wall () lined by pneumocyte 1 (P1), and shows small capillaries
(C) with intervening blood-air barrier (BAB). The pneumocyte I (P1) was seen as a flat cell with a flat pale nucleus (N1). Notice the preserved distended
alveolar space (A). (TEM x4000)

298



Arakib et. al.,

Fig. 7 {A-D}: TEM images of lung sections of the rats showing: A; The control group shows the blood-air barrier consisting of; endothelial cells (E),
pneumocyte I (PI), and basal lamina in-between (BL). B; Colchicine group shows a similar control picture. C; BLM group shows irregular (arrowhead)
and interrupted (arrow) blood air barrier. D; BLM + colchicine group shows restored normal blood-air barrier, which is formed of; endothelial cells (E),
pneumocyte I (PI), and basal lamina in-between (BL). (TEM x4000)

B
HV=2000.0kv
Direct Mag: 2000x

Fig. 8{A-D}: TEM images of lung sections of rats showing: A; The Control group shows pneumocyte II having a rounded euchromatic nucleus (N2) with
numerous lamellar bodies (LB) and mitochondria (M) in the cytoplasm. Notice; the surface microvilli (arrowhead). B; The colchicine group has a similar
control picture. C; BLM group; pneumocytes II appears wasted, having a small nucleus (N) with heterogeneous chromatin, multiple vacuoles (V) in the
cytoplasm, and no organelles seen. The cell surface shows short microvilli (arrow). Note the Exudate in the alveolar space (A). D; The BLM + colchicine
group shows pneumocyte II with a pale slightly irregular nucleus (N2). The cytoplasm contains nearly normal lamellar bodies (LB) and many mitochondria
(M). Notice, the appearance of the microvilli (arrowhead). (TEM x2000)
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Fig. 9: A TEM image of a lung section of the BLM group showing pneumocyte I (P1), which appears compressed, abnormal shape, with a dark irregular
nucleus (N1). (TEM x3000)
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Fig. 10 {A, B}: TEM images of lung sections of the BLM group showing thickened septal walls. A; showing a fibroblast (F) surrounded by collagen fibrils (Cf),
with lymphocytic infiltration (L). B; showing marked lymphocytic (L), eosinophil (E), and fibroblast (F)infiltration. (TEM x2000)
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TEM Mode: Imaging HV=2000.0kV
Direct Mag: 2000

Fig. 11: A TEM image of a lung section of the preventive group showing restored normal pneumocyte (P1); flat cell with pale flat nucleus (N1). (TEM x2000)
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Table 1: The average lung weight in grams in the different groups

Group Mean + SD. p P
G I (control G.) 1.2+0.05
G II (Colchicine G.) 1.4+0.24 1.000 <0.001°
G III (BLM G.) 234032  <0.001"
GIV (BLM+ Colchicine G.) 1.4+ 0.06 1.000 <0.0017®
F: ANOVA

* Significance difference p <0.05
** High significance p <0.001

a: relative to the control group

b: relative to the BLM group

Table 2: The average percentage of areas of collagen fibrils
in Masson’s trichrome sections in the different groups

Group Mean + SD. P P
G I (control G.) 4.8+0.48
G II (Colchicine G.) 4.5+0.46 1.000 <0.001""®
G III (BLM G.) 18.8+1.03  <0.001""
GIV (BLM+ colchicine G.) 8.1+0.60  <0.001"* <0.001""™
F: ANOVA

* Significance difference p <0.05
** High significance p <0.001

a: relative to the control group

b: relative to the BLM group

Control G (GI) Colchicine G (Gl) BLM G (GlIl) BLM+ Colchicine (GIV)

Bar chart 1: The average lung weight in grams in the different groups.

Control G (Gl) Colchicine G (GlI) [ BLMG (GlIl) H BLM+ Colchicine (GIV)

Bar chart 2: The average percentage of areas of collagen fibrils in
Masson’s trichrome sections in the different groups.

DISCUSSION

Pulmonary fibrosis is one of the commonest lung
diseases, as its prevalence is 13/100000 in females, and
20/100000 in males!'”. The idiopathic type is the most
common form, which appears as progressive, chronic
interstitial pneumonic disease, ends with the proliferation
of the fibroblasts and collection of collagen in the lung
parenchymatous tissue, caused by injury of the alveolar
epithelium, and inflammation of the interstitium!®. Our
work aimed to study the changes in the lung caused by
BLM and the potential protective action of colchicine.
The BLM is preferred as a model for the development of
laboratory lung fibrosis due to its immediate and continuous
poisonous action on the lung!”.

In the ongoing study, the lungs of the control and the
colchicine groups appeared grossly pinkish, and uniform
in texture. In contrast, the lungs of the BLM group seemed
to be swollen and hyperemic, with emphysematous bullae
and hemorrhagic areas. The lungs in the preventive group
appeared less swollen and decreased hyperemia. Kitzerow
et al., (2022) found the same outcomes??”,

In the current work, studying of H&E sections of the
BLM group displayed damaged lung parenchymatous
tissue, collapsed alveoli, severely thickened interstitial
septal walls, and marked inflammatory reaction in the form
of fluid exudation, and severe invasion by inflammatory
cells.

These outcomes were consistent with Zakaria et al.,
(2021) who found that the BLM can cause stimulation of
the macrophages to produce many cytokines such as IL-1.
These cytokines can activate and proliferate the fibroblasts
and finally result in the accumulation of collagen fibrils!'*.
Moodley et al., (2009) also stated that the invasion of the
lung parenchymatous tissues by inflammatory cells is
considered as a direct effect of BLM?!.

In the present work, the bronchioles were seen as
abnormal as; desquamation of the bronchiolar epithelium,
interruption of the muscular layer, cellular debris and
hemorrhage in their lumens, and inflammatory cellular
invasion seen surrounding them.

These results were consistent with Zakaria et al.,
(2021) who said that marked invasion of inflammatory
cells around the bronchioles was observed in H&E sections
due to the chemoattractant action of the cytokines!'!.

In this study, the walls of the arterioles accompanying
bronchioles were seen hypertrophied and their lumens were
narrowed in the BLM group, which might be explained
by Schroll ef al., (2010) as a vascular resistance increase
against pulmonary fibrosis caused by BLM2.

In the present work, the Masson’s trichrome sections of
the BLM group revealed a large amount of collagen in the
hypertrophied interstitium, surrounding the bronchioles
and around the bronchial arterioles.
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These results came with Zakaria ef al., (2021) who said
that severe collection of collagen fibrils in the interstitial
septal walls and the bronchioles was defined by increasing
the green color in sections of Masson’s trichrome!™.

In the current study, ultrastructural examination of
the BLM group revealed that the pneumocytes displayed
notable corruption. Pneumocytes I had an abnormal shape,
with dark small nuclei, and the blood-air barrier was seen
as irregular and interrupted. The pneumocytes II showed
severe damage. They had small nuclei with dark clumped
chromatin and showed unfilled lamellar bodies in their
cytoplasm.

These results were consistent with Zakaria et al., (2021)
who revealed that pneumocytes I wasn’t easily counted
during EM study, due to the immediate toxicity of BLM
on it. Also, the pneumocytes II atrophy may be due to the
effect of oxygen-free radicals and lipid peroxidation’.

In the concurrent research, the EM study of the BLM
group showed notable infiltration of the interstitial septal
wall with inflammatory cells mainly lymphocytes, also,
many fibroblasts and collagen fibers deposition were
noticed.

This was explained by Ishida et al., (2023) who
stated that BLM administration leads to infiltration by
inflammatory cells in the lung parenchymatous tissue
which leads to activation of the fibroblasts??*,

Also, Kim et al., (2010) added that increasing
lymphocytes in the lung parenchymatous tissue following
the administration of BLM and suggested that the
lymphocytes might be responsible for the pathogenesis of
lung inflammation with the subsequent fibrosis?¥.

Lung fibrosis management is still controversial. The
ideal drug hasn’t yet been found. The old drug colchicine
has been proposed many times for the treatment of lung
fibrosis, due to its effect against inflammation and fibrosis.
During the COVID-19 spike, colchicine was a drug of
interest for many clinical studies to limit the complications
of the diseasel'!l.

In our research, the H& E sections of the preventive
group (taken the BLM and the Colchicine 3 days before
BLM administration and continued during the period of
BLM intake) revealed minimal damage in most sections
with the restoration of the normal alveolar architecture,
the interstitial walls were markedly decreased in thickness
except minimal local areas of increased thickness and the
inflammatory cells were relatively decreased.

The EM of the lungs of the preventive group showed
rather normal pneumocytes. Most pneumocytes I and II
appeared rather normal without having a major structural
abnormality. The blood-air barrier appeared rather
healthy with no interruption. The lamellate bodies in the
pneumocytes I were seen as rather packed. The collagen
fibers in the walls were obviously diminished.

Esther et al., (2020) explained the colchicine action in
decreasing the edema and inflammation of the lung tissue
by its anti-inflammatory, anti-mitotic, and anti-fibrotic
pathways>/,

However, our results were against Douglas et al.,
(1998) who reported that prednisone and colchicine
couldn’t stop the progression of pulmonary fibrosis, and
they are ineffective antifibrotic agents®.

In the present work, immune staining with Anti-
a-SMA showed that the control group and the colchicine
group showed negative reactions in the septal walls and
the alveolar cells, only the reaction was positive in the
smooth muscles of the bronchioles and the bronchial
arterioles. While the BLM group showed a strong positive
cytoplasmic reactivity within the interstitial septal walls
and the alveolar cells. The preventive group showed a
decreased reaction relative to the BLM group. Mohamed
et al., 2020 found the same reaction!?”,

In our study, statistical analysis by assessment of
the average lung weight displayed that the BLM group
revealed a high-significance increase in the average lung
weight relative to the control group. The preventive group
revealed a non-significant discrepancy relative to the
control group, and a high significance decrease relative to
the BLM group. Kitzerow ef al., 2022 had published the
same results??’l.

In this study, statistical analysis by assessment of the
average percentage of areas of collagen fibrils in Masson’s
trichrome sections displayed that the BLM group showed
a high significance increase relative to the control group.
The preventive group displayed high significant increase
relative to the control group, and high significant decrease
relative to the BLM group.

Dinaetal., 2021 stated that Masson’s trichrome sections
could be used in morphometric analysis by measuring the
areas of green color stain to calculate the percentage of
collagen fiber deposition[®®.

CONCLUSION

It was found that colchicine has a great role in
improving the histological changes of pulmonary fibrosis
and is recommended to be used as a supportive drug in
patients with serious lung inflammation with a risk of
developing fibrosis.
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