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SUMMARY: The adrenal gland is an important endocrine organ in vertebrates that produces a wide variety of hormones. The anatomical
results showed that the adrenal gland in Bactrian camel had a typical blood supply and innervation. Surprisingly, we tbarel izt a novel
connection mainly consisted of fibrous tissue, blood vessels and nerve bundles between the adrenal gland and the kidarycan®hcand we
named it fibrous tissue-blood vessels-nerve bundles (FBN bundle). To the best of our knowledge, this FBN bundle waspitreefitsih Bactrian
camel, and not yet observed in other animals. While, its functions and mechanisms should be studied further. We spezdliaéed filvattion of this
novel path might be to strengthen the communication of the adrenal gland and the kidney. So this communication path mmgbtthatvadaptive
significance for the Bactrian camel living in arid and semi-arid ecological zones.
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INTRODUCTION

, The Bdactrllanglan:jelsi@m_elus pactlrlaEL)sare §p|ec||_al na, and the animals were killed by exsanguination in the
precious and valuable omestic animals that mamnly ive jgc slaughterhouse. Samples of kidney, adrenal glands, the
the arid and semiarid areas of the northwest China a g

lia. The ad Lalandi . docr | R8ar posterior vena cava, aorta and other connective tissue
Mongolia. The adrenal gland is an important endocrine glang, o separated intact and rapidly, and then fixed in 10%

W,ith_ the hypothalamqs, pituitary CO”?F_’OSGO' of hypOthalamicfE)rmaIdehyde. The tissue samples were colored by injecting
pituitary - adrenal axis that has traditionally been seen as &olution of red oils paints in ether (1:15) into the artery

body's "stress system”, and which ultimately controls the Iev%ﬁe week later, and then the arteries supplying were

of cortisol and other important stress related hormones (Hué%(amined by dissection. The relevant parameters were
Funder, 2006; Pippal & Fuller, 2008; Marieb & Hoehn, 2013)m13asured by vernier calip')er

However, the research of the adrenal gland in Bactrian came
was seldom reported. So we investigated the adrenal gland of The samples for light microscope were fixed in 10%

Bactrian camel by .anatomical gnd histologk_:al approaeh%’rmaldehyde for 72 h, then dehydrated, cleared and
and comparison with other artiodactyls. This study woul mbedded in paraffin. Embedded tissues were cut into 7-

provide credible anatomic data and information for furtheﬁm thick sections and stained with hematoxylin and eosin.

exploring the relationship between environment adaptation R‘I the sections were photographed and analyzed by MOTIC
the Bactrian camels and their special adrenal gland Strucmlrr‘?\ages Advanced 3.0 software

MATERIAL AND METHOD RESULTS

biai Sde;/en srp:ecilmenr? ththe adl]J(IthBac.triI?n lcamels WEAatomic results. The adrenal glands of Bactrian camel
0 ta&ne romt € slaug ter Oul,se of the Rig tAasgn BanhrTSEated bilaterally in the retroperitoneum superior and above
Food Company in Inner Mongolia Autonomous Region, C the kidney, were reddish or red ocher, and each adrenal gland
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about 12 (g) in weight. The adrenal glands were fixed in thmundle passed through the adipose tissue between the adrenal
dorsal muscles by an independent fibrous capsule and fat, gfahd and the kidney directly, and connected the cortex of
movement hardly. There was a great individual difference idrenal and the renal together. In addition, The FBN bundle
morphology and size of the adrenal glands. The left adrenahs free, separate with the surrounding nerves and blood
gland of Bactrian camel was general flat oval in shape, amdssels (Fig. 1). Regrettably, because the FBN bundle was tiny,
about 3~5 cm away from the celiac artery. The right adrenahd hidden in the fat tissue, so we could not capture the picture
gland of Bactrian camel was generally irregular triangular im the anatomic. But the histological results verified that the
shape, only about 1~2 cm away from the celiac artery, aRBN bundle was composed of fibrous tissue, blood vessels
close to the posterior vena cava in its dorsal part. The anteramd nerve bundles, and the blood vessels were mainly veins,
of the right adrenal gland was next to or partially covereithe nerve bundles were always sympathetic nerves (Fig. 2a).
with the liver and formation of liver markings (Fig. 1). Furthermore, we also found the sympathetic ganglia distributed
in the FBN bundle located netdue kidney (Fig. 2b).
Blood supply. Each adrenal gland of Bactrian camel obtained
its blood supply from three arteries: the superior, middle and
inferior suprarenal arteries. They usually originated at the iBISCUSSION
ferior phrenic artery, the celiac artery, and the renal artery,
respectively. All these arteries had several branches forming
a plexus beneath the capsule of adrenal glands. Venous Each adrenal gland of Bactrian camel obtains its blood
drainage of the adrenal glands was achieved via the suprarenadply, like most animals, from three arteries: the superior,
veins: the right suprarenal vein drained into the inferior vemaiddle and inferior suprarenal arteries (Marieb & Hoehn;
cava, the left suprarenal vein drained into the left renal vektarrison & McDonald, 1966; Harrison, 1951), especially the
flowed through the dorsal of the adrenal (Fig. 1). left adrenal gland. The difference was that the three arteries
supplying for the right adrenal gland all located in the inferior
Innervation. Anatomical results showed that the innervationf the gland, here we still named the three arteries as tradition:
of adrenal originates in a ganglion located in the medial tthe superior, middle and inferior suprarenal arteries. In
inferior phrenic artery sinus. This ganglion was cylindrical iraddition, we found an artery sinus located in the bifurcation
shape, which was about 2.3 cm in length and 0.6 cm between the superior suprarenal artery and the inferior phrenic
diameter. The branches of nerve entered parenchyma of adremtdry. We speculated that this artery sinus might play a good
glands usually accompanying with the nearby artery, whidbuffer ability of blood,and could regulate the blood flow
generally was middle or inferior suprarenal artery (Fig. 1). and flow velocity. However, we couldn’t observe the artery
sinus located in other arteries.
Anovel connection between adrenal gland and kidneyVe
found a novel connection between the adrenal gland and the  Excitingly, the FBN bundle that mainly consisted of
kidney that mainly consisted of fibrous tissue, blood vessdibrous tissue, blood vessels and nerve bundles was the first
and nerve bundles in Bactrian camel, and we named it fibroreported in Bactrian camel, and not yet observed in other
tissue-blood vesseinerve bundles (FBN bundle). The FBNanimals. While its functions and mechanisms will need to

Right adrenal gland

Superior adrenal a.

Middle adrenal a.

FBN bundle

. . N
Inferior phrenic a. __q

Inferior adrenal a.

Right renal — g

Inferior vena cava

Celiac a.

Inferior phrenic a.
Middle adrenal a.

N
Left adrenal gland

Norma ventralis

Inferior adrenal a.

Left renal v.
’%— FBN bundle

Left renal

Superior adrenal a.

Infetior vena cava
Celiac a.

Middle adrenal a.
Superior adrenal a.
Inferior phrenic a.

N

Left adrenal gland
Left adrenal v.
FBN bundle

Left renal v.

Inferior adrenal a.

Ureter

Left renal

b

Right adrenal gland
Right adrenal v.

Middle adrenal a.
Superior adrenal a.

N
—— Inferior phrenic a.
FBN bundle

Inferior adrenal a.

Right renal v.
=" Right renal

Dorsal view

Fig. 1. Blood supply and innervation of adrenal gland in Bactrian camel. a) Norma ventralis, b) Dorsal view.
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RESUMEN: La glandula
suprarrenal es un érgano endocrino im-
portante en los vertebrados, que produce
una amplia variedad de hormonas. Los
resultados anatémicos mostraron que la
glandula suprarrenal en el Camello
bactriano tiene un patrén de suministro
sanguineo e inervacion tipico. Excepcio-
nalmente, se encontrd una conexion in-
frecuente que consistio principalmente en
tejido fibroso, vasos sanguineos y haces

g b Sl A J nervigsps entre la gléndula'suprarrenal
; ":4}}(.;» L et & WSS Ae e ey (s * y gl ’r|ﬁon del Camello_.bact_rlano, deno-
[Bwandose haz de tejido fibroso-vasos

a A2 oot g M
Fig. 2. The structure of the FBN bundle. a) Light micrograph of the FBN bundle in the Bactr Nguineos-nervio (Haz FSN). Este pa-
ete de haces de nervios es el primero

camel: never fiber (NF), blood vessel (BV) and fibrous tissue (FT), H&E, x100. b) Ligliﬁ
micrograph of the sympathetic ganglion (SG) in the FBN bundle (H&E, x100). reportado en el Camello bactriano, y adin
no se observa en otros animales, en con-

be studied further. We speculated that the FBN bundle mi uencia sus funciones y mecanismos deben ser estudiados. Creemos que
) . qﬁ)?)giaria existir una funcion directa de esta nueva via para mejorar la comu-

help FO strengthen the connection _Of the adre_nal glar_1d &Ehcion de la glandula suprarrenal y el rifién. Asi, esta via de comunica-

the kidney. For example, the function of the fibrous tissugn podria tener un importante significado adaptativo para el Camello

was mainly used for connection and fixation. About the veinkactriano, quien vive en zonas ecologicas aridas y semiaridas.

n’;ayge tthtehy (I:((_)(;'Ild tl’afll_zport horrlnones lfrom ;[f:ﬁ ad(;enal PALABRAS CLAVE Anatdmico; Glandula suprarrenal; Ha-

glan S_ o the ki r_leys_. ezonag Or_neru 0sa g ¢a re@gé nerviosos; Suministro sanguineo; Camello bactriano.

gland is the main site for production of aldosterone, a
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