Anatomy of the Sinu - Atrial Node in the heart of Goat (Capra hircus)
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Anatomy of the sinu - atrial node was studied in 5 female
goats In the goat’s heart, the sinu - atrial node lied 0.18
mm - 0.25 mm beneath the epicardium, at terminal sulcus,
near the junction between the cranial vena cava to, lateral
wall of the right atrium and the right auricle, its shape was
elongated and relatively cone shaped. Its cranial end was
near the myocardium of the right auricle and caudal end
was near the myocardium of atrial wall. The caudal end was
narrower than the cranial end. Average of dimensions of the
sinu - atrial node were 12.75 mm x 1.5 mm x 1.7 mm.
Histologically, the sinu - atrial node of goats contained
normally a dense collagen frame and the cells with
perinuclear clear zone (P) and transitional cells (T) were the
principal cells of paranchyma. since these cells contained
less myofibrils than working myocardium , therefore , they
were distinctively paler. The "p" cells were bigger than "T"
cells and smaller than the ordinary myocardial cells. At the
junction between "T" cells and "P" cells intercalated discs
were not seen. The sinu - atrial node of goats lacked the
central artery, but near the central section and toward the
cranial margin there is a distinct arteriole that supplies the
node.
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The anatomy and histology of the sinu - atrial node was studied in
humans (James, 1961), dogs (James, 1962) , cattle (James, 1965),
horses and raules (Bishop and Cole, 1967), rabbits (James, 1967),
camels (Ghazi and Tadjalli, 1996) and domestic cats (Ghazi and
Nabipur, 1998). However, no information is yet available on the
anatomy and histology of the sinu - atrial node of goats. The
present study was therefore, undertaken to deal with the anatomy

and histology of the sinu - atrial node in the heart of goats.

Materials and Methods
The anirnals checked for healthy and then slaughtered, the
heart with its pericaridum was dissected free and it was flushed with
warm (40 C) normal saline. The heart was perfused with 10 %
buffered fonralin. The upper part of the right atrium along with the

cranial vena cava and a part of right auricle was separated and kept

submerged in the same fixative for 72 h. The mentioned piece was
trimmed and processed. Serial sections at 7 gm thickness were cut
transversely from the cranial vena cava toward the atrium. The
sections were mounted and preserved. The sections were selected
by the interval of 10 and stained with the methods of green and blue
Masson tirchrome, Van Giesson and Best carmine. Then the
sections were examined. The length and the width of the sinu -
atrial node were measured by micrometry and its thickness was

measured by multiplying the number of sections to 7 pm.

Result and Discussion

In the goat’s heart, the sinu - atrial node lied 0.18 mm-0.25mm
beneath the epicardium at terminal sulcus near the junction
between the cranial vena cava, lateral wall of the right atrium and
the right auricle (Fig. 1). Its shape was elongated and relatively cone
shape. Its cranal end was near the myocardium of the right auricle
and caudal end was near the myocardium of atrial wall. The caudal
end was narrower than cranial end (Fig. 2,3). In the goat’s heart,
while the sinu - atrial node was normally beneath the epicardium
along its length, at its apposite surface the sinu - atrial node usually
did not lie close to the endocardium except at one crucial location.

within the collagen frame of the goat’s sinu - atrial node there
were two principle kinds of nodal cell one of these nodal cells was
small and round or ovoid, with an empty appearing cytoplasm with
what appeared to be a disproportionatly large central nucleus,
contained only sparse myofibrils These cells have been named "P"
cells (Fig 4). The second nodal cells were slender and elongated but
much smaller than ordinary myocardial cells. These cells contain
more myofibrils and formed the slender interweaving fibers as the
major component of the goat'’s sinu - atrial node. These cells have
been named transitional "T" cells {Fig 4). In the interstitium between
the "P" cells and "T" cells there were some fibroblasts and arterioles
(Fig 5). The nerves within the goat'’s sinu - atrial node was very little
In the heart of goats "P" cells lied principally within the central
protion of sinu - atrail node, while "T" cells were not exclusively at
the anatomic margins of the sinu - atrial node because they were

also visible in varying numbers throughout the node. In the heart of
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Fig 1. Macroscopic location of the SAN in goat’s heart.
SAN : sinu - atrail node
1 : cranial vena cava, 2 : caudal vena cava, 3 : right auricle
4 : left ventricle 5 : right ventricle

Fig 3 : Anatomical location of the SAN in the terminal crest of the
goat’s heart (caudal end); endocardium (EN), epicardium (EP), sinu -
atrial node (SAN); collagen fibers (CF), (green masson trichrome
staining, x 64)

goat’s , average of diameter’s length "P" cells (11.25 pm) was
bigger than the "T" cells (7.5 #m) and smaller than the ordinary
myocardial cells (12.5 ym).
The sinu - atrial node in goats had no central artery, but near
_the central section and toward the cranial margin there was a
distinct arteriole that the nodal cells didnot organized around it
(Fig 6). At the junction between "T" cells and "P" cells intercalated
discs were not seen. The glycogen content of the "P" cells was very
little. The glycogen content of the "T" cells was almost at the same,

95

Fig 2 : Anatomical location of the SAN in the terminal crest of the
goat’s heart (cranial end) ; endocardium (EN); epicardium (EP) ; sinu-
atrial node (SAN); collagen fibers (CF); x myocardium of right auricle
(M*}{green masson trichrome staining, 64)

Fig 4 : Microphotograph of the SAN in the heart of goats showing
perinuclear clear zone cells (P), transitional cells (T), fibroblasts (F),
collagen fibers (CF), (green masson trichrome staining, x 640)

Level as ordinary myocardial cells. At the caudal vicinity of the goats
sinu - atrail node there were some parasympathetic ganglions and
each of them enveloped in the capsule of connective tissue and
contained numerous perikaryons (Fig 7). The amphicyte cells
present around the perikaryons.

The sinu - atrial node in the heart of goats lied beneath the
pericardium, at terminal sulcus, near the junction between the
cranial vena cava, lateral wall of the right atrium, and the right
auricle. lts location in this species of animal was similar as that in
haumans (James , 1961), dogs (Jams , 1962), cattle (Jams, 1965),
horses (Bishop and cole, 1967) , camels (Ghazi and Tadjalli, 1996)
and domestic cats (Ghazi and Nabipur, 1998), while in rabbits it is
located at the junction of the midportion o fsinus intercavarum and
terminal crest (James, 1967). Our study reveald that goat’s sinu -
atrial node was elongated and relatively coné shape, however it was
subjected to considerable individual variations. Its caudal end was
narrower than cranial end. While in humans it resembled and
extended like a snail with its shell and also was subjected to
considerable variation {(James , 1961). In dogs, the shape was
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Fig 5 : Presence of some arterioles in the SAN of goat’s heart, sinu-
atrail node ($AN);arterioles (A)(green masson trichrome staining x
160)

an..
Fig 7 : Microphotograph of the SAN ganglion of goat’s heart;
capsule (C); arrows : nucleus and nucleolus in the perikaryon (green

masson trichrome staining x 320)

oblong or spindle - like and its varitions were even greater than in
humans (James , 1962). In horses tapering cranial and caudal crura
of the node encircled the lateral half of the junction of the cranial
vena cava with the right atrium (Bishop and cole, 1967). In rabbits
the shape was oblong with its long axis parallel to the terminal crest
(James , 1967). In camels it was elongated in shape and bent
oblong (Ghazi and Tadjalli, 1996). In the cats the shape was olmost
traingular (Ghazi and Nabipur, 1998).

_ Inthe goats sinu - atrial node as in the other species which have
- been studied, the upper side of the sinu - atrail node is in close
contact with the epicardium. In this species, the sinu - atrial node is
extended to the vicinity of endocardium only in a small region and in
the majority cf the areas, the sinu - atrial node is separated from
endocardium by a thick layer of right atrial myocardium. In goat'’s
the right atrial myocardium separating the sinu - atrial node from
endocardium in thicker and in a longer distance than in domestic

cats.

Fig 6 : Shows a distinct arteriole near the central section of the
SAN of goat’s ; collagen fibers (CF) ; arteriole (A)(green masson
trichrome staining x 640)

The average of dimensions of the sinu - atrial node in goats was
approximately 12.75 mm 1.5 mm x 1.7 mm. In humans the sinu -
atrial node measured 15 mm x 5 mm x 1.5 mm (James, 1961). In
rabbits, the total length varied from 0.5 mm to 0.8 mm (James ,
1967). In dogs the total substance of the sinu - atrial node was
approximately 5 mm (James, 1962). In adult horses, it measured
approximately 3 mm x 4.4 mm in cross section (Bishop and cole
2.80 x 1967). In camels , it was 28.25 mm x 5 mm x 5.38 mm. In
domestic cats the sinu - atrial node measured 2.78 mm 0.45 x mm
0.54 mm in malesand 2.75 mm (Ghazi x 2.64 mm x mm in females
and Nabipur, 1998).

Histologically, the sinu - atrial node of goats lacked the central
artery, but near the central section and toward the cranial margin
there is a distinct arteriole that supply the node and nodal cells did
not organize around it. In this respect, it was similar to that of sheep
(Capenhaver and Truex 1952).

The sinu - atrial node of cattle (James, 1965), rabbits (James,
1967) and domestic cats. (Ghazi and Nabipur, 1998) also lacked the

* central artery. While, the sinu - atrial node of humans (James,

1961), dogs (James, 1962), horses (Bishop and Cole, 1967) and
camels (Ghazi and Tadjalli, 1996) consisted of a central artery and a
general framwork of collagen fibers, which distributed around the
sinu - atrial node artery and the sinu - atrial nodal cells while
interlacing the collagen and elastic fibers were regulary or irregularly
organized around the central artery. sinu - atrial node of goats
contained a large amount of dense collagen frame, which was
similar to that of horses (Bishop and Cole, 1967), dogs (James,
1962), humans {James , 1961), camels (Ghazi and Tadjalli, 1996)
and damestic cats (Ghazi and Nabipur, 1998). While in cattle
{James, 1965) and rabbits (James, 1967) there were relatively less
collagen fibers.

The "P" cells of the sinu - atrial node of goats had a relatively
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large perinuclear zone, Which was similar to that of cattle. The "P"
cells in catile had greater perinuclear zone than in dogs and humans
{James, 1965). The proportion of "P" cells to "T" cells in the sinu -
atrial node of rabbits was exeptionally high (James, 1967). The
intercalated disc were not found in the sinu - atrial node of goats
which was similar to humans (Jame, 1961). dogs (James , 1962).
cattle (James, 1965) , horses (Bishop and Cole, 1967), camels
(Ghazi and Tadjalli, 1996) and domestic cats (Ghazi and Nabipur,
1998).

In the goat’s heart, the glycogen content of the "P" cells was
very little. The glycogen content of the "T" cells was almost as high
as the ordinary atrial myocardial cells and in this respect, it was
similar to that of domestic cats (Ghazi and Nabipur, 1998). No such
information in literature is yet avaliable for glycogen content in "P"
cells of goats’ however, in horses, the glycogen content of ordinary
myocardial cells was seven times higher than that of the sinu - atiral
nodal cells (Buaze and Werthimer, 1928 ; cited by Field, 1951). In
contrast, in humans (James, 1961) dogs (James , 1962), cattle
(James, 1965) , rabbits (James, 1967) and camels (Ghazi and
Tadjalli, 1996) the glycogen content of the sinu - atrial nodal cells
was higher than that of the atrial myocardial cells.

In the heart of goats the nerve fibers and also ganglions was
only present at the periphery of the sinu - atrial node and in this
respect, was similar to that of cattle (James, 1965) and camels
(Ghazi and Tadjalli, 1996). In contrast, in domestic cats (Ghazi and
Nabipur , 1998) horses (Bishop and cole, 1967), humans (James,
1961) and dogs James, 1962) the nerve fibers were abundant wihin
the substance of the sinu - atrail node. Similary, in mentioned
animals ganglions were also present at the periphery of the sinu -

atrial node.

Acknowledgements
The authors wish to express their apperication to the research
council of the Ferdowsi University of Mashhad for the financial
support. We also wish to thank. Mr. Azari, Mr. Niazi and Mr.

Talezadeh for their technical assistance.

References
1. Bishop, S. P. and Cole, C. R. Morphology of the specialized
conducting tissue in the atria ot the equine heart. Anat. Rec. 158 :
401 - 416, 1967.
2. Copenhaver, W. M. and Truex, R. C. Histology of the atrial
portion of the cardiac conduction system in man and other
mammals. Anat. Rec. 114 : 601 - 614. 1952.
3. Field, E. J. The develo;:»ment of the conducting system in the
heart of sheep. Brit Heart. J., 13 : 129 - 147. 1951.

23

4. Ghazi, S. R. and Tadjalli, M. Anatomy of the sinus node of
camels (Camelus dromedarius). Anat. Histol. Embryol. 25 : 37 - 41.
1996.

5. Ghazi, S. R., Nabipur, A. and Tadjalli, M. Anatomy of the sinus
node of domestic cats (Felis catus) J. Appl. Anim. Res. 14 : 57 - 64,
1998.

6. James, T. N. Anatomy of human sinus node. Anat. Rec. 141 :
109 -116. 1961.

7. James, T. N. Anatomy of the sinus 1rede of the dog. Anat. Rec.
143 ; 251 - 256. 1962.

8. James, T. N. Anatomy of the sinus node, A - V node and as
cordis of the beef heart. Anat. Rec. 153 : 361 - 364. 1965.

9. James, T. N. Anatomy of the cardiac conduction system in the
rabbits Circ. Res. 20 : 638 - 648. 1967.

10. James, T. N. Cardiac conduction system fetal and postnatal
development. Am. J. Cardiol. 25 : 213 - 225. 1970.

11. James, T. N. The sinus node. Am. J. Cardiol. 40 : 965 - 986.
1977.

#olh g Gilad - puigia a8 Gagilid
fGaa Lajate jisa At duea iSs 'ygual paatitigat s
R PRIV VRSN A T I TR IS NP AT Y PR STR TS SR

A5 53 s aalllae @l oolo 3y ol 0 50 B (5l — puiginas 05 ol
5 @ L 0, 80) 5 fadkes o/VO U e/VA (55005 = pwgis 0)5
5 Coy julas il 0)les 4y (el Sex) Syalow Ll Jome So03
JS8 shog e (53595 U 5 00phS &5 0,8 S8 el 5 o, SingS
S3035 Al slgiil g Sy Sg S 018500 S35 oF (el slozi g2
OeSle 391 (a5 (sleh 51 1S i3 (sleil g Sl )15 5las 950
WY 5 58 iosen VIO e Jsbo oo VYIVO (55005 = susgias 8,5 olasl
b 5ekes = (pusiaw 08 pulilizdl Blod ) gy Cwldes yrenlis
JES g o Sledslow 5 adli e S SLI I (oSh2e Sl s
S Bhae 1 dslow () gz it et Lol ledsls
i3y 558 padiiia jol aitud (Jyenn 3,55 a4y S i yedone
35 (Jyone sledsbus 51,285 5 Jil sledols 5) 25,5 0 (slodoh
ol SISl Sloxdo o g sledohu s Ul sldslor JLasl Jone )3 00092
4l a3 )3 (Jy Sed (53550 I35y 336y (552l = g o) S
b oySasols o5y aseiio Jo 5, Sy oolad a5 (5350
olei oo luyis>

i3 SLelol 3 S5elms = s 0,8 oazi Ll 1 (gl gLl
St sk




