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Abstract:
The present study aimed to investigate the histological changes of heart, lung, liver and kidney
which caused by different concentrations (10, 20 and 40 mg/kg) of Ivabradine. Results of the study revealed
some histological changes represented by aggregation of the lymphocytes around respiratory bronchioles of
the lung. In the liver, the drug caused hepatocyte necrosis and infiltration of the lymphocytes. In Kidney,
there are no histopathological modifications in the tissue after the animals treated with 10 mg\kg of
Ivabradine. When the animals treated with Ivabradine drug at 20mg/kg of bw, dose showed vascular
congestion between myocardial fibers of heart. Emphysematous changes of the alveoli and infiltration of
lymphocytes around respiratory bronchioles of lung. In the liver there were dilated blood sinusoids. Also,
there are vascular congestion and congestion of capillaries in the glomerular of kidney. Male mice treated
with Ivabradine drug at 40 mg/kg of bw cause increase spaces between myocardial fibers, cardiac atrophy
and myocardial degeneration in the heart. In addition, there are infiltration of lymphocytes around respiratory
bronchioles, pulmonary congestion and emphysematous changes of the alveoli in lung. In the liver, the drug
cause amyloid deposition and degeneration of hepatocytes. Furthermore, the drug caused vascular congestion
in the kidney. Conclusion: From the current study, we conclude that the different concentrations of
Ivabradine caused tissue changes in the heart, lung, liver and kidneys. The study should continue using
different drugs and concentrations.
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Introduction:
Heart rate is a major marker of angina in
the coronary artery disease; it is also an important
indicator for cardio-vascular mortality. Lower heart
rate, is therefore one of the most important
therapeutic approach in treatment of stable angina.
So far, some beta blockers calcium channel
antagonists reduce heart rate, but use it may be
limited, due to adverse reactions, or contraindications. Ivabradine is the first specific rate of
heart rate reduction factor that completed the
clinical development of stability heart attack.
Ivabradine is selective in the current state, and
reduced heart rate in concentrations does not affect
other heart diseases ionic currents (1). Specific heart
rate reduction, with Ivabradine reduces the demand
for myocardial oxygen; simultaneously improve
oxygen supply (2). Ivabradine is one of the most
advanced drugs for the treatment of angina; it has
an exclusive heart rate reduction activity (3).
Ivabradine lowers heart rate, through its action on
the sinus node.
Histology Dep. Medical Laboratory techniques,
AL_Rasheed University College, Baghdad, Iraq.
E-mail:hadilbiologist@yahoo.com

It is licensed to treat angina in patients, who
are in the normal sinus rhythm, in combination with
beta blockers, or when beta blockers are contraindicated, or cannot be tolerated. Ivabradine, along
with standard treatment including beta blockers, is
also licensed for mild to severe stable chronic heart
failure, in patients who are in sinus rhythm(4).
Despite the overall superiority of beta blockers in
management of heart failure, the Ivabradine can
reduce heart failure (5) (6).
The present study aimed to investigate the
histological changes in the heart, lung, liver and
kidney tissues of the male albino mice caused by
Ivabradine drug.

Materials and methods
In this study, 40 albino mice with 25 - 30
grams were used. The animals were housing in the
Biotechnology Research Center / Al- Nahrain
University. They were randomly divided into 4
groups, A, B, C, and D. Groups, group A, was
control while B, C, and D, were experimental
groups (treated groups). Each group includes 10
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mice. The animals were orally treated with the drug
in a daily dose of 10ml/kg, 20ml/kg, and 40ml/kg,
respectively.
These
groups
were
orally
administrated for 14 days. Mice of the entire group
were sacrificed. Heart, lung, liver, and kidney were
collected immediately, in order to avoid diagnosis
error and fixed in 10% formalin. Harris hematoxylin
and eosin stain were used to stain the sections of all
the above organs.

Results:
Results of the present study revealed the
following:
- Heart
At 10mg/kg bw, dose of Ivabradine, as in a
control group (Fig. 1) did not show any histological
changes in the heart tissue of male albino mice (Fig.
2). At 20mg/kg bw, dose of Ivabradine showed
vascular congestion between myocardial fibers of
heart (Fig. 3). At 40mg/kg bw, dose of Ivabradine
showed cardiac
atrophy and
myocardial
degeneration in the heart (Fig. 4).

Figure 3. Photomicrograph of heart section in
male mice treated with 20 mg/kg Ivabradine
showing vascular congestion (arrows) between
myocardial fibers (400X) H&E.

Figure 4. Photomicrograph of heart section in
male mice treated with 40 mg/kg Ivabradine
showing: increase spaces between myocardial
fibers (S) cardiac atrophy (arrows) and
myocardial degeneration (circle) (400X) H&E.

Figure 1. Photomicrograph of heart section of
male mice control group: showing normal
myocardial fibers (M) (400X) H&E.

- Lung
At 10mg/kg bw, dose of Ivabradine when
comparing with controls (Fig. 5) showed
aggregation of the lymphocytes around respiratory
bronchioles of the lung (Fig. 6). At 20mg/kg bw,
dose of Ivabradine represented by emphysematous
changes of the alveoli and infiltration of
lymphocytes around respiratory bronchioles of lung
(Fig. 7). At 40mg/kg bw, dose of Ivabradine
showed infiltration of lymphocytes around
respiratory bronchioles, pulmonary congestion and
emphysematous changes of the alveoli in lung (Fig.
8).

Figure 2. Photomicrograph of heart section in
male mice treated with 10 mg/kg Ivabradine,
showing normal structure of myocardial fibers
(M). X400 H&E.
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Figure 5. Photomicrograph of lung of the male
albino mice in control group show: normal
respiratory bronchioles (B) and alveoli (A).
(100X) H&E.

Figure 8. Photomicrograph of lung section in
male mice treated with 40 mg/kg Ivabradine
administration for 14 days showing infiltration
of lymphocytes around respiratory bronchioles
(arrows) pulmonary congestion (C) and
emphysematous changes of the alveoli (E).
(100X) H&E.

- Liver
At 10mg/kg bw dose of Ivabradine when
comparing with controls (Fig. 9) showed necrosis of
hepatocytes and infiltration of inflammatory cells
(Fig. 10). At 20mg/kg bw, dose of Ivabradine
showed the dilated blood sinusoids in the liver
tissue (Fig. 11). At 40mg/kg bw, dose of Ivabradine
showed amyloid deposition and degeneration of
hepatocytes (Fig.12).
Figure 6. Photomicrograph of lung section of
male mice treated with 10 mg/kg of Ivabradine:
show aggregation of inflammatory cells around
respiratory bronchioles (arrows). (100X) H&E.

Figure 9. Photomicrograph of liver section of the
male mice control group: showing central vein
(CV) and surrounding hepatocytes (H), sinusoids
(arrows) (400X) H&E.
Figure 7. Photomicrograph of lung section of
male mice treated with 20mg/kg of Ivabradine:
show emphysematous changes of the alveoli
(circle) and infiltration of lymphocytes around
respiratory bronchioles (arrows) (100X) H&E.
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Kidney
At 10mg/kg bw, dose of Ivabradine when
comparing to controls (Fig. 13) did not show any
histological changes in the kidney tissue (Fig. 14).
When the animals treated with Ivabradine drug of
20mg/kg bw , dose showed vascular congestion and
congestion of capillaries in the glomeruli of kidney
(Fig. 15). Male mice treated orally with Ivabradine
drug of 40 mg/kg of bw caused blood vessels
congestion (Fig. 16).

Figure 10. Photomicrograph of liver section of
the male mice with 10 mg/kg Ivabradine
administration for 14 days showing necrosis
(arrows) and inflammatory cellular infiltration
(circle) (400X) H&E.

Figure 13. Photomicrograph of kidney section of
the male mice control group: showing normal
glomerulus (arrow) and proximal and distal
convoluted tubules (T) (400X) H&E.

Figure 11. Photomicrograph of liver section of
the male mice with 20 mg/kg Ivabradine
administration for 14 days: showing dilated
blood sinusoids (arrow) (1000X) H&E.

Figure14. Photomicrograph of kidney section of
the male mice with 10 mg/kg Ivabradine
administration for 14 days showing look like
normal structure appearance of renal tubules (T)
and the normal glomerulus (arrow). X400 H&E.

Figure 12. Photomicrograph of liver section of
the male mice with 40 mg/kg Ivabradine
administration for 14 days: showing amyloid
deposition (arrows) and degeneration of
hepatocytes (circle) (400X) H&E.
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who treated rat with Diclofenac sodium, in addition
to, cardiac atrophy and degeneration in the heart
tissue was described this result with (11) when the
rats treated by Indomethacin and (12) when the
mice treated by Tulathromycin and (13) when the
mice treated with Methotrexate and Rituximab.
On the other hand, the lung showed
aggregation of the inflammatory cells around
respiratory bronchioles after the animals were
treated with 10 mg/kg of bw from the Ivabradine as
mentioned (14) when used bleomycin. The animals
treated with 20 mg/kg of bw of the Ivabradine
showed emphysematous changes in the alveoli of
lung (15). Infiltration of lymphocytes around
respiratory bronchioles of lung as suggested by (14)
after used bleomycin and (16) after the mice treated
with Cefotaxime. Male mice treated with Ivabradine
(40 mg\kg) showed infiltration of lymphocytes
around respiratory bronchioles as referred by (14)
after treated by bleomycin, pulmonary congestion
and emphysematous changes of the alveoli in lung
as regarded by (17) when the mice treated by
Prostamides and (18) after treated by Gemcitabine.
The liver of male mice after treated with
Ivabradine (10mg\kg) showed necrosis of liver
tissue which agreed with the results reported by (19)
when the mice treated with Valproic acid, and
caused infiltration of inflammatory cells has been as
regarded by (20) after the animals treated by
Piroxicam and (21) when the mice treated with
Aspirin. The animals treated with 20 mg/kg of bw,
Ivabradine showed dilated blood sinusoid as
founded by (7) after the mice treated with sunitinib
and (22) after treated by Azathioprine and (23) after
the mice treated with Parkizol. Male mice after co
administration of Ivabradine (40mg\kg) showed
amyloid deposition and degeneration of hepatocytes
as described by (24) after treated by
Chlorpromazine and (25) after the rats treated with
Doxorubicin.
The kidney of Male mice after treated by
Ivabradine (10mg\kg) did not show any histological
changes in the renal tissue as referred (17) when the
mice treated by Prostamides. The animals treated
with 20 mg/kg of bw from the Ivabradine showed
congested vasculature and congestion of capillaries
in the glomerulus of kidney as referred (20) after
the animals treated by Piroxicam. Male mice after
co administration of Ivabradine (40 mg\kg) caused
vascular congestion in renal tissue as referred by (7)
when the mice treated by Paracetamol and (26)
when the mice treated with Retin.

Figure 15. Photomicrograph of kidney section of
the male mice with 20 mg/kg Ivabradine
administration for 14 days showing vascular
congestion (circles) and congestion of capillaries
in the glomerulus (arrow). X400 H&E.

Figure 16. Photomicrograph of kidney section of
the male mice with 40 mg/kg Ivabradine
administration for 14 days showing vascular
congestion (arrows). X400 H&E.

Discussion:
In this study, the effect of Ivabradine on heart,
lung, liver and kidney was dependent on dose.
There were an increase effects with the increasing
of the concentration and prolonged dose
administration.
The heart is appeared with normal structure
as in a control group after the animals treated with
10 mg/kg of bw from the Ivabradine that is mean
there is no effect with low dose. When the animals
treated with 20 mg/kg of bw, Ivabradine showed
vascular congestions between myocardial fibers the
result agreed with (7) who treated the animals with
Sunitinib and Paracetamol, and (8) (9) when the
animals treated with Doxorubicin. After the
treatment of male mice with Ivabradine (40 mg\kg),
showed increase spaces between myocardial fibers
of heart tissue was observed this result with (10)

Conclusion:
The present study recorded changes in the
organs tissue with the co administration of
Ivabradine. Ivabradine administration resulted
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tissue changes in heart, lung, liver and kidney. In
the heart represented by vascular congestion
between myocardial fibers, increase spaces between
myocardial fibers, cardiac atrophy and myocardial
degeneration. However, in lung, the results showed
aggregation of inflammatory cells around
respiratory bronchioles, emphysematous changes of
the alveoli and pulmonary congestion. While, in the
liver, the drug caused necrosis in the hepatocyte,
inflammatory cellular infiltration, dilated blood
sinusoids, amyloid deposition and degeneration of
hepatocytes. In the kidney, results were vascular
congestion and congestion of capillaries in the
glomerular. The results were that the study should
continue using different drugs and concentrations.

Conflicts of Interest: None.
References:
1.

Reed M, McKay G, Fisher M. Ivabradine. Pract.
Diab. Int. 2009 Sep; 26 (7): 301-302.
2. Sulfi S, Timmis A. Ivabradine the first selective
sinus node If channel inhibitor in the treatment of
stable angina. Int J clin Pract. 2006 Feb; 60, 2: 222 –
228.
3. Mojgan S. Ivabradine. Clinical Pharmacist. 2009
May; 1. pp: 229-232.
4. British National Formulary (BNF). Cardiovascular
system – Selective Sinus Node Inhibitor- Ivabradine.
70th ed. BMJ Group and the Royal Pharmaceutical
Society of Great Britain. London. BMA. 2016 Mar;
pp: 185. https://pharm.reviews/images/statyi/britishnational-formulary-2015.pdf
5. Dario M, Andre N, Jules H. Ivabradine role in the
chronic heart failure armamentarium. Abb. Circ.
2016 May; 134: 296-297.
6. Mitchell A, John R. Ivabradine: Role in the Chronic
Heart Failure Armamentarium. American Heart
Association. Circ. 2016 July; 133: 2066 – 2075.
7. Adeline L, Ignacio S, Srikumar C, Sufyan A, John P.
Histopathology and biochemistry analysis of the
interaction between sunitinib and paracetamol in
mice. BMC Pharmacol. 2010 Oct; 10 (14): 1-17.
8. Shivakumar P, Usha R, Gopala R, Anjaneyulu Y. A
Study on the Toxic Effects of Doxorubicin on the
Histology of Certain Organs. Toxicol Int. 2012 Sep;
19 (3): 241–244.
9. Ilham A, Hamad J. Histopathological and
Biochemical Effect of Doxorubicin Drug on the
Functions of Heart in White Rats. Rafidain J Scie.
2017 Oct; 26 (1): 34-43.
10. Fikret G, Mikail K, Murat C, Huseyin A. Effects of
prenatally exposed diclofenac sodium on rat heart
tissue: a stereological and histological study. Turk J
Med Sci. 2015 Jun; 45: 474-480.
11. Victor O, Omotayo L. The rodenticidal effect of
indomethacin: pathogenesis and pathology. Vet
Arhiv. 2008 Mar; 78 (2): 167-178.

724

Baghdad Science Journal

Vol.16(3) Supplement 2019

دراسة التغيرات النسجية في القلب والرئة والكبد والكلى في ذكور الفئران البيضاء التي تم معاملتها مع
اإليفابرادين
هديل كامل خليل
علم االنسجة ,قسم تقنيات التحليالت المرضية ,كلية الرشيد الجامعة ,بغداد ,العراق

الخالصة:
التغيرات النسجية للقلب والرئة والكبد والكلى التي تسببها تراكيز مختلفة (  40 ,20 ,10ملغم\كغم) من عقار االيفابرادين .أظهرت نتائج
الدراسة بعض التغيرات النسجية تمثلت بترشيح الخاليا االلتهابية حول القصيبات التنفسية فيي الرئية .وفيي الكبيد  ,تسيبب العقيار فيي نخير الييا
الكبد وترشح الخاليا االلتهابيية .اميا فيي الكليى  ,فليم تغهير تغيييرات نسيجية بعيد تجريي الفئيرا بتركييز  10ملي \كغم مين االيفيابرادين .وعنيدما
جرعت الحيوانات م عقار االيفابرادين بتركيز 20ملغم  /ك من وز الجسم ظهر احتقا األوعية الدموية بين ألياف العضيلة القلبيية .تغيييرات
انتفا ية في الحويصالت الهوائية وترشح الخاليا الليمفاوية حول القصيبات التنفسية في الرئة .وفي الكبيد حصيت توسي فيي الجيبانييات الدمويية.
أيضا  ,وحصت احتقا األوعية والشعيرات الدموية في كبيبات الكلى .جرعت الفئرا فمويا م عقار االيفابرادين عند  40ملغم  /كغيم مين وز
الجسم سبب زيادة المساحات بين ألياف العضلة القلبية وضمور القلب وتنكس في العضلة .وباإلضافة إلى ذلك  ,هناك ترشيح الخالييا الليمفاويية
حيول القصييبات التنفسيية  ,واحتقيا رئييور وتغييرات انتفا يية فيي الحويصييالت الرئويية .فيي الكبيد  ,يسييبب اليدواال ترسيب بروتينيات االميلويييد
وتنكس الخاليا الكبدية .وعالوة على ذلك  ,تسبب هذا الدواال في احتقا األوعية الدموية في الكلى .االستنتاج :من الدراسة الحالية يمكننا القيول :
ا للتراكيز المختلفة من عقار االيفابرادين يؤدر الي تغييرات نسجية في القلب ,الرئة ,الكبد والكليتين.
الكلمات المفتاحية :التغيرات النسجية ,االيفابرادين ,الكلى ,الكبد ,الرئة.
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