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Abstract:

A histological and immunohistochemical study was appeared the general structure and detect the calcification in the aorta,
pulmonary, bicuspid and tricuspid valves of calves. The study included taking (18) healthy hearts from massacres of Wasit.
They were divided into three groups, according to animals’ ages (1 year, 2 years and 3 years). Six heart for each group. The
heart samples were anatomized and taken parts from the four types of valves (aorta, pulmonary, bicuspid (mitral) and
tricuspid). All these samples were fixed in formalin 10%. A histological study has been made by using three types of dyes,
hematoxylin and eosin to show the general histological structure, Van Kossa and Alizarin Red stain to detect the deposition
of calcium salts in the tissue. Also, the immunohistochemical technique was conducted by using primary and secondary
antibodies show mild calcifications appear in the valves at 1 year old. The result showed at the age of 2 years, the
appearance of calcification in valves were more than the previous age, it appeared in the form of brown blots spread through
all layers of the valves. With advancing age, the appearance of calcification was more clearly, as in 3 years old which
appears in the form of large brown patches in all types of valves.
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INTRODUCTION
Cattle are the most common type of large domesticated
ungulates (although there are wild varieties as well) [1].
The cardiovascular system is the vehicle for carrying of
blood in the body, carrying nutrients to the organs and
body tissues and eliminating several waste products [2].
The circulatory system consists of the four chamber heart
(with the four heart valves), the general vessels that
convey the blood to and collect the blood from the
peripheral organs, and the pulmonary vessels that carrying
the blood through the lung for exchange of oxygen and
carbon dioxide [3]. Mammalian hearts have four valves
with mainly similar structures and locations [4]. The
atrioventricular valves are located between the right
atrium and right ventricle (tricuspid valve) and between
the left atrium and left ventricle (mitral valve), whereas
the semi-lunar valves found between the right ventricle
and pulmonary artery (pulmonary valve) and between the
left ventricle and the aorta (aortic valve) [5]. Minerals
found about 4% of vertebrate creatures of which
phosphorus and calcium make up more than half of this
sum [6]. These two minerals contain more than 70% of the
mineral content of the body [7], [8]. Calcium is necessary
to main body processes such as blood coagulation, cell
membrane  permeability, cardiac rhythm control,
ossification, activation and secretion of hormones and
enzymes, nerve and muscle excitation. Phosphorus is the
second most abundant mineral in animals and 80% of this
element is found in teeth and bones [9]. The
calcification is accumulation of calcium salts in a body
tissue. It normally occurs in the development of bone, but
calcium can be deposited abnormally in soft tissue causing
it to harden [10]. Several causes effect on the calcification
development parathyroid hormones, comprising age,
vitamin D and high levels of calcium nutrition which plays
a primary role in calcification [11]. Cardiac valves
Calcification can lead to regurgitation, stenosis or both
[12]. Calcific deposits generally produce valvular

dysfunction only after the bioprostheses have been in
place for several years [13]. The aims of this present
study its detect spontaneous calcification of heart valves
and determine its appearance, in different ages of males
cattle  (bulls) by using histological and immune
histochemical technique.

MATERIAL AND METHOD

The Samples collection

18 samples of bull’s heart were collected from healthy
animals of wasit massacres. The samples were divided
according to age of animals into three groups (1 year, 2
years and 3 years) depending on teeth equation, each
group contained 6 hearts, all hearts should be clinically
healthy and devoid any type of injuries. These heart
samples were anatomized and taken parts from the four
types of valves (aortic valve, pulmonary valve, bicuspid
(mitral) valve and tricuspid valve). The samples were kept
in 10% formalin in for (72) hr., they were cleaned up by
water for 2-3, and transported the samples to numerous
histological techniques as followed: dehydration, clearing,
infiltration, embedding, cutting and staining with
hematoxylin and eosin (H&E) stain for appearing the
general structure of the tissue, in addition with Alizarin
Red and Von kossa stain to detect deposits of calcium
salts in paraffin sections.

Immunohistochemistry technique

Charge slides which comprising wax embedded valve
tissues briefly, were dewaxed in absolute toluene for 30
minute. The tissue was placed in reducing concentration of
absolute ethanol for 10 minutes, 90% one minute and 70%
one minute. Washed slides in 2-3 times in clean water.
The procedure should be based on manufacture, antigen
retrieval by immersed slides in citrate buffer solution then
heated in oven to (100 °c). The slides incubated for 30
minute to cool at room temperature (RT). Washed slides
with phosphate buffer saline PBS 3 times. The sections
incubated with protein blocking solution for 10 minutes at
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RT. The Slides incubated with primary antibody for 30
minute at RT. The negative control was treated without
adding the primary antibody. Subsequently, the slides
washed with PBS 7 times. The slides incubated with one -
step HRP polymer for 30 minute at RT. Slides were
washed seven times with PBS also slides were washed
with distilled water 3 times. Add little drops of DAB
reagent on tissue slides and delay for 10 minutes at RT.
Slides were washed 7 times with PBS and washed in
distilled water. Later, sections incubated with hematoxylin
for 60 second. Subsequently; slides washed with distilled
water until it ran clear and mounted with D.P.X.,
mounting medium and enclosed by coverslip.

Methodology of Statistics

Computer Assisted digital image analysis (Digital
morphometric study)

The slides were photographed by using canon digital
camera installed on Mejia microscope with 1/2 X photo
adaptor, with using (40 X) objective. The result images
were analyzed on Intel Core I3 based computer using

Video Test Morphology software (Russia), with a specific
built-in routine for area, % area measurement and object
counting.

RESULT AND DISCUSSION

Histological and Immunohistochemical results at 1
year old.

The histological results of routine stain (hematoxylin and
eosin ) was appeared the general structure of valves,
which consist from three layers, fibrosa layer; spongiosa
layer and aventricularis layer (in pulmonary and aortic
valve ) and atrialis layer (in the bicuspid and tricuspid
valves) (Fig. 1, 2). The fibrosa was composed of bundles
of collagen fibers that arranged both longitudinally and
radially, and the spongiosa was a thin lucent layer
containing delicate collagen fibers and scattered

fibroblasts. The ventricularis and atrialis were less dense,
longitudinally arranged, thin and mainly composed of
elastic fibers. These facts were compatible with human
[14] and pigs [15].

(Figure 1 a,b): Cross section of the valves of bull at aged 1 year showing (a): layers of the aortic valve, fibrosa (F), spongiosa (S), and
ventricularis (V), stained with (H&E 100 X),(b) layers of the pulmonary valve, fibrosa (F), spongiosa (S), and ventricularis (V),
stained with (H&E 400 X).

(Figure 2 a,b): Cross section of the valves of bull at aged 1 year showing (a): layers of the bicuspid valve, fibrosa(F), spongiosa (S),
and atrialis (A), stained with (H&E 200 X),(b): layers of the tricuspid valve, fibrosa (F), spongiosa (S), and atrialis (A), stained with
(H&E 100 X).
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The histological technique by using calcium detecting
stains (Von kossa and Alizarin Red stain) were showed
small brown points of calcification which spread in aortic
valve, pulmonary valve, bicuspid valve and tricuspid valve
(Fig. 3, 4, 5, 6). By immunohistochemical method with
antibody (S100 Calcium Binding Protein B), as well the
results of this technicality was appeared the calcium
deposit as small points (Fig. 7, 8). Statistically, the ratio of
calcification of valves at this age of bulls was estimated
as follows [0.219 in aortic valve (O), 0.562 in pulmonary
valve (P), 0.077 in bicuspid valve (B) and 0.173 in
tricuspid valve (T)] as summarized in (chart 1), ( Fig. 5.b,
6.b).
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(Chart 1): Chart showing the relative proportions of
calcification the four types of valves ,aortic valve (O),
pulmonary valve (P), bicuspid valve (B) and tricuspid

valve (T) in bulls at age one year old.

(Figure 3): Cross section of aortic valve of' bull at
aged 1 year showing the calcification (C) in
small brown point stained with (Van Kossa 400 x).

All these results were agree with some authors like Gott
et al. [16] who showed mitral valves of sheep were 14 to
24 weeks of age had thickened, immobile, calcified
leaflets, which stained with von Kossa’s reagent; however
Bernaccae et al. [17] who found focal calcium deposition
in a bovine pericardial valve by Alizarin Red stain. On the
other hand Schoen et al. [18] was demonstrated by light
microscopy that calcification initially appeared as small,
clearly intrinsic nodules that were scattered throughout
the cusps of aorta of sheep with 3 to 4 months of age,

otherwise, the earliest cuspal calcific deposits were noted
in the fibrosa layer but later deposits expanded spongiosa
layer of aortic valve. ‘Wirrig et al. [19] who described the
calcification of aortic valve of mice at 3 weeks aged as
brown staining by von Kossa stain.

(Figure 4): Cross section of pulmonary valve of bull at
aged 1 vear showing the calcification (C) in small
brown point stained with (Alizarin Red 400 x).

(Figure 5a,b) (a): Cross section of bicuspid valve of bull at
aged 1 year showing the calcification (C) in small brown
point stained with (Alizarin Red 400 x). (b): Surface plot

of bicuspid valve of bull at aged 1 year showing the
percentage of calcification for the tissue.
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(Figure 6a,b) (a): Cross section of tricuspid valve of bull at
aged 1 year showing the calcification (C) in small brown
points stained with (Van Kossa 400 x). (b): Surface plot of
tricuspid valve of bull at aged 1 year showing the
percentage of calcification for the tissue.

(Figure 7): Cross section of pulmonary valve of bull
ataged 1 year showing, caleification (C)inthe
forms of spread small points Immunochisto-
chemistry 400x).

(Figure 8): Cross section of bicuspid valve of bull
at aged 1 year showing, calcification (C) in forms
of spread small point (Immunchisto-

chemistry 200x)

Histological and Immuniohistochemical results at 2
years old.

The histological findings with von kossa stain and
Alizarin stain noticed the aortic valve, pulmonary valve,
bicuspid valve and tricuspid valve were calcified, and
these calcifications lesion were more than that observed
in the same valves of former age (1 year old) (Fig. 9, 10,
11, 12). Also, the immunohistochemical technicality was
showed the calcification apparent as dark brown spots
which disarray in all layers of these valves (Fig. 13, 14).
The proportion of calcium deposit in the aortic valve,
pulmonary valve, bicuspid valve and tricuspid valve was
estimated respectively [0.507 in (O), 1.195 in (P), 0.143 in
(B), 0.442 in (T)] as summarized at (chart 2), (Fig. 10.b).
This result is agreed with Simmons [20] who described the
calcification in aortic valve of male pigs as nodules which
detected by alizarin red stain. On the other hand Schoen
and Levy [21] were demonstrated in sheep the
calcification of aortic valve is diffuse, involving the entire
cross section, most predominantly in the innermost and
outermost 20% of the media which stained with von
Kossa’s reagent. Our results which indicate to progress
values of calcification lesions in all types of values at this
age (2 years old) were supported by yamate et al. [22], the
incidence and severity of the lesions increased with age.
Moreover, the statistical findings were showed increase of
calcific deposit areas in aortic and pulmonary valves than
the bicuspid and tricuspid valves which present between
atrium and ventricle champers of heart (chart 2). This
pathological variation because of aortic and pulmonary
valves can be affected by physiological and pathological
arterial (aortic and pulmonary) calcification. This strongly
suggests was predicable by Beaufrere et al. [23] he was
mentioned in type of vertebrata the calcification type (V)
is commonly found in aortic and pulmonary large arteries
at the base of heart.
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(Chart 2): Chart showing the relative proportions of

calcification the four types of valves, aortic valve (O),

pulmonary valve (P), bicuspid valve (B) and tricuspid
valve (T) in bulls at age two years old.

(Figure 11): Crosssection of bicuspid valve of
bull at aged 2 years showing the calcification
brown spots stained with (Alizarin Red 400 x).

(Figure 9): Cross section of aortic valve of bull at aged 2
years showing the calcification (C) in brown black spot
stained with (Van Kossa 400 x).

(Figure 12): Cross section of tricuspid valve of bull at aged
2 years showing the calcification (C) in brown spots (C) in
stained with (Alizarin Red 400 x).

(Figure 10) (a): Cross_ section of _pl_JImpnary vglve of bull gg&{f ;éga%r;s:;:?ﬁznm%ggﬁ?gfﬁ:z?a
at aged 2 years showing the calcification (C) in many of in the forms of spread small points
brown spots stained with (Van Kossa 400 x). (b): Surface histochemi 200x
plot of pulmonary valve of bull at aged 2 years showing (Immunohistochemistry. ).
the percentage of calcification for the tissue.
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(Figure 14): Cross section of tricuspid valve of bull at age
2 vears showing, calcification (C) in the forms of spread
small points (Immunchistochemistry 200x).

Histological and Immunohistochemical results at 3
years old.

With Von Kossa stain, the histological sections was
described the evidently calcification in aortic and tricuspid
valves in multi place which appeared as brown spots (Fig.
15, 16). While at employment with alizarin red stain the
calcification were appeared in pulmonary and bicuspid
valves as very broad brown to black and red spots which
occupied the wideness of valves structures (Fig. 17, 18).
On the other hand, the results of immunohistochemical
technique were used at this age likewise were evidenced
densely spreads of calcification through each valves with
different average (Fig. 19, 20), which parallel the
histological findings. All the methods of this work, were
indicated to that most parts of the four valves structure at
this age become calcified when compared with the
previous ages of the current experiment, and can be
estimated [2.53 in (O), 2.894 in (P), 0.773 in (D), 0.56 in
(T)] (chart 3), (Fig. 15.b).

This result was agreed with Hofmann et al. [24] who
showed that high levels of calcium deposition in the
valves of adult mice at aged (5-13) months old, detected
by Von Kossa and Alizarin Red stain. Weiss et al. [25]
was reported occurrence the abundant of calcification in
valve leaflet tissue and at the attachment points to the
aorta of old mice (range 17 to 25 months), Von Kossa
staining of valve tissue was showed mineralization of
tissue appears as discreet dark foci.

We reported on the appearance and evaluation of calcium
deposit in the four types of heart valves including (aorta,
pulmonary, bicuspid and tricuspid) in the males of cattle.
Our result were revealed that high rate of calcification of
valves, especially with advance age (chart 4).Thinking that
this increase in the valves calcification probably is due to
influence of powerful stress on the valves through
mechanical heart function. In addition, natural synthesis of
connective tissue of valves may all play role and were
allowed in facilitate the elevate calcification in the valves.
Moreover, and reinforcement of this view, [26] were
mentioned a strong relationship between calcification and
mechanical stress in biological artificial heart valves in
bovine. The valves calcification has been occur in parts of

highest stress-press where connective tissue fibers

breakdown [27, 28].
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(Chart 3): Chart showing the relative proportions of

calcification the four types of valves,aortic valve (O),

pulmonary valve (P), bicuspid valve (B) and tricuspid
valve (T) in bulls at age three years old.

(Figurel5) (a): Cross section of aortic valve of bull at aged
3 years showing the calcification (C) in spread of brown
spots stained with (Van Kossa 400 x). (b): Surface plot of
aortic valve of bull at aged 3 years showing the percentage
of calcification for the tissue.
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(Figure 16): Cross SE{fﬁUﬂ ofbicqspidyalve O'fbllﬂ (Figure 19): Cross section of aortic valve of bull
ataged 3 years showing the calcification (C) in large ataged 3 years showing, caleification (C ) in the
brown spots stained with (Alizarine Red 400 x). forms of spread points (Immunohistochemistry 200x).

(Figure 17): Cross section of pulmonary valve of bull at (Figure 20)- Cross section of pulmonary valve of bull
aged 3 years showing the calcification (C) in spread at aged 3 years showing, calcification(C) in the forms
ofblack spot stained with (Van Kossa400 x). of spread points (Immunchistochemistry 200x).
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at aged 3 years sho“.'mg the' calmf‘icatlmn (C)in (Chart 4): Chart showing the progress of calcification
large brown spot stained with (Alizarin Red 200 x). ratio in four types of bulls valves, aortic valve

(O),pulmonary valve (P), bicuspid valve (B) and tricuspid
valve (T) with forward age.
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CONCLUSION

Histologically, Hematoxylin and Eosin stain showing the
valves consist from three layers, fibrosa layer; spongiosa
layer and aventricularis layer (in pulmonary and aortic
valve) and atrialis layer (in the bicuspid and tricuspid
valves). Van Kossa and Alizarin Red stain and
immunhistochemical technique showing the different
valves calcification proportion with variants grade ages.
The spontaneous calcification is mild in young age (1year)
which appeared as small points in valves. This
calcification ratio was increased at 2 years old of calves
and which appeared as large brownish spots at (3 years) of
age. The calcification of aorta and pulmonary valves is
more than the calcification of bicuspid and tricuspid
valves.
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