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SUMMARY: Vascular endothelium play an essential role in regulating endothelial functions by maintaining normal vascular
tone, modulating hemostasis, and preventing thromobogenesis. The aim of present study was to reveal ultrastructuredeatargs of
artery endothelium in Bactrian Camels by means of scanning electron microscope (SEM) technology. The results showed that the
endothelial cells distribute along the direction of blood flow. Their morphology and protuberant degree towards luminabsyftace
different parts of the coronary artery. The luminal surface of a.c oronaria sinistra and a. coronaria dextra was coveieedogrichp
intact endothelium, respectively. Platelets and leukocytes sticking to the endothelium were found.
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INTRODUCTION

Bactrian camel is an important species in harsh deselarify endothelium ultrastructure of coronary arteries in this
ecological conditions. Despite their valuable use as draftpe of animal by using SEM technology.
animals, they are also used for milk, meat and fur production
(Jietal, 2009; Chuluunbadt al, 2014). In recent years, the
number of Bactrian camels is getting smaller due tSIATERIAL AND METHOD
environmental changes and disease. In the camel, heart
diseases such as pericarditis, vegetative valvular endocardi-
tis and hypertrophic cardiomyopathy had been reported Nine hearts of sexually mature male Bactrian camel
(Bekele, 1999; Al-Ani, 2004; Fowler, 2010). Howeverwere obtained from a slaughter house of the Right Alasan
cardiovascular diseases were rarely found. The endotheli@anner Food Company in Inner Mongolia Autonomous
of coronary arteries has been identified as the important orgaaegion, China. Camels were clinically healthy based on
that locally regulates coronary perfusion and cardiac functigrysical and laboratory evaluation (normal complete cell
by producing vasoactive substances (Yang, 2014). Damdgeod counts and biochemistry panel).
to the endothelium may predispose the vessel to
atherosclerosis and increase the risk for cardiovascular, For examination under SEM vessel sections were
inflammatory and malignant diseases. fixed using a mixture of 2 % paraformaldehyde and 2.5 %
glutaraldehyde, in 0.05 M cacodylate buffer at a pH 7.4.
Our previous study had reported the originSubsequently, vessel tissue was fixed in a mixture of 1.6 %
distribution and course of the coronary arteries in Bactrid,FeCN, and 2 % QD,. After fixing, tissue sections were
camels on gross examination (Yusral, 2009). However, dehydrated in series of alcohols and acetate solutions,
much less is known of the ultrastructure of the coronary arteryitical-point dried, and prepared to examination in SEM S-
endothelium. Considering this, the aim of this study was 8400 using standard procedures.
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RESULTS Most of them align in the same direction, few in the opposite
(Fig. 2A). The extended distance of endothelial cells towards
the lumen of the vessel was different (from 80 mm to 240
A. Coronaria sinistra. The endothelium irregularly mm). The endothelium was flat in some region. Collagen
orientates and morphologically changes in the trunk of ters covering the surface of the lumen of the vessel were
coronaria sinistra. A large number of deciduoufund (Fig. 2B).
endothelial cells still adhere to the surface of the lumen
of the vessel. Neoendothelial cell like a tadpole in shape Ramus circumflex sinistra is another important
was also found (Fig. 1A). Area of endothelial damageranch of a. coronaria sinistra. Endothelial cells like convex
was detected. In region of the vessel with endotheliphpillate distribute along the groove of the vessel (Fig. 3A).
denudation the exposure of underlying collagen fibril®val or circular leukocytes adhering to endothelium are vi-
was visible (Fig. 1B). sible (Fig. 3B).

Ramus interventricular paraconoalis is one maiA. coronaria dextra. The endothelium is comparatively flat
branch of a. coronaria sinister. Alarge number of endothelahd smooth in the trunk of a. coronaria dextra (Fig. 4A).
cells like fist or papilla in shape distribute along the directioRew polygonal and flabellate endothelial cells protruding
of blood flow and protrude into luminal surface of the vessahto the lumen of the vessel (Fig. 4B).

g

S-3400 15.0kV 24 2mm x1.30k SE /22011 0 b 40.0um

Fig. 1. SEM images of the endothelium of a. coronaria sinistra trunk: A) Neoendothelial cell (asterisk) and deciduousileceltstheli
(arrowhead) located in the surface of the endothelium. B) The exposure of underlying collagen fibrils (inside of rectahguldr bo
deciduous endothelial cells (arrowhead) were visible.
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Fig. 2. SEM images of endothelium of ramus circumflexus of a coronaria sinistra. A) shows protuberant endothelial cefladirBjwh
shows platelets (arrowhead) and gap of endothelium (asterisk).
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As a main branch of a. coronaria dextra, ramuseparated by a few of grooves. Besides platelets sticking to
interventricularis subsinuosus displays a feature that it tise endothelium are visible (Fig. 5A and 5B).

30.0um | $-3400 15.0kv 24.6mm x2.00k SE 1/12/2011

Fig. 3. SEM images of endothelium of ramus interventricularis paraconalis. A) shows a large number of endothelial celisiedose n
are protuerant (arrowhead). B) shows colagen (asterisk) and endothelial cells (arrowhead).

S-3400 15.0kV 24.7mm x1.00k SE 1/12/2011 = 50.0um | 5-3400 15.0kV 24.6mm x4.00k SE 1/12/2011
Fig. 5. SEM images of endothelium of ramus interventricularis subsinuosus: A) shows leukocytes existing in the surfabelafrendot
(arrowhead). B) is the magnification area of pane in Fig. 5A.
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DISCUSSION

Our previous study showed that branches akplacement response in order to maintain endothelial
a.coronaria sinistra in Bactrian camels not only supply atriumtegrity and function.
sinistrum, ventriculus sinister and the adjacent part of
ventriculus dexter, but also most parts of interventricular Platelets sticking to the endothelium were found.
septum (Yuaret al, 2010). So the amount of blood that rungheir activation can alter the properties of leukocytes,
in the a. coronaria sinistra is greater than that in a. coronagiadothelial cells and other vascular cells (Sneytil, 200).
dextra. This means a. coronaria sinistra bears more powerfiley play an important part in cellular effectors of
turbulent blood flow than that of a. coronaria dextra. Thigflammation in vascular diseases (Rondataal, 2013).
feature may be related to special endothelial structure Dhey are first responders in vascular injury and endothelial
coronary arteries. In this study, using SEM technique, wiisruption. Meanwhile, camel platelets are resistant to heat,
presented a large number of endothelial cells protruding inighich may help protect them from the effects of extreme
luminal surface of a. coronaria sinistra that were found. Th@dy temperature and dehydration (Al Ghunefzal, 2008).
endothelium of a. coronaria dextra is relatively smooth
compared to a.coronaria sinistra. Just few endothelial cells  The unique structure of the endothelium of coronary
protruded into luminal surface of the vessel. Such uniqugteries might be related to the reason why camels were rarely
structure might be an adaptation to help the camel to survisiiagnosed for cardiovascular diseases. A better understanding
in a hot and dry climate. of the endothelium ultrastructure of coronary arteries may

provide novel opportunities for therapeutic interventions of

The camel has the highest blood glucose level amoBgctrian camel cardiovascular diseases.
all ruminants (Abdel-Fattaét al,, 1999). Hyperglycemia as
a pathological trigger, can activate endothelial cells and in-
duce endothelial dysfunction. Endothelial dysfunction is ahCKNOWLEDGMENTS
early event in the development of atherogenesis. Meanwhile,
the camel can survive long periods even after more than 40
% loss of its body hydration and drink as much as 57 L of We thank the slaughter house of the Right Alasan
water in a short period of time. Such rapid rehydration caanner Food Company (Inner Mongolia, China) for
cause death to other mammals (Waetlal, 2014). Special supplying hearts of Bactrian camels. Conflict of Interest:
ultrastructure of endothelial cells in coronary arteries majll authors declare that we have no conflict of interest.
be related to these features of such species. We speculate
that protuberances in luminal surface of coronary artery in
Bactrian Camel may increase the absorption area for blo6dAN, G.; PAN, Y.; LI, H. & WANG, J. Caracteristicas

glucose and regulate blood flow velocity and volume to ré;_ltraestructurales del endotelio de las arterias coronarias en el came-
duce the direct damage in the endothelium llo bactriano Camelus bactrianysint. J. Morphol., 34(1280-284,
’ 2016.

The luminal surface of a.coronaria sinistra was RESUMEN: Las células endoteliales de los vasos sangui-
covered by impaired endothelium. The exposure afeos juegan un rol esencial en la regulacién de las funciones
underlying collagen fibrils was visible in region ofendoteliales manteniendo el tono vascular, modulando la homeostasis
endothelial damage. In these regions there were also Sigrﬁgevini_endo Ia,tro_mbogénegis. En la investigacion se l’Jti|_iZC') un mi-
of proliferation and migration of endothelial were sometimes0Scopio electrgnlco de barndo, revelando las caracterls_tlcas estruc-
detected. However. the luminal surface of a. coronaria dex Uéales de Ia; células endotellale§ dg los vasos coronarios de Iqs ca-

0 . . . llos bactrianos. Los resultados indican que las células endoteliales
was covered by intact endothelium. Endothelial cell injur¥stapan distribuidas a Io largo de la direccion de flujo. En distintas
is considered to play a critical role for development anghrtes de la arteria coronaria existen diferencias en el grado de pro-
progression of atherosclerosis (Krankeél, 2014). There yeccion de la morfologia y de la superficie de la cavidad de dichas
was only one case that reported camels were diagnogéty,llas. La superficie luminal de la arteria coronaria izquierda y la
positive for spontaneous atherosclerosis (Ezzi & Zakariaﬁ';t,er'a coronaria dgrecha estaban cublerfas por gr]dotello deter!orado
1979). The reason why camels were rare diagnosed ﬁ#ntacto, respectlvame_nte. Se o?servo adhes_lon de leucocitos y

. . . aquetas en la superficie de las células endoteliales.
atherosclerosis may be the comphcatlong
of atherosclerosis were not present. Besides, it is possible  pa| ABRAS CLAVE: Células endoteliales: Camello
the endothelium Of the Coronary artery in Came|S haVe tbgctriano; Arteria Coronaria; Ultraestructura.
special abilities such as a substantially faster repair and
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