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The current study was conducted to investigate the presence of glomus organs in mammary glands of 
one humped she camels. The samples were fixed in 10% NBF and were stained with H&E. 
Morphometry was done with the help of stage and ocular micrometer. Glomus organs occurred in 
stratum profundum of corium as well as the subcutis. Occasionally, they were also present in the deeper 
layer of the dermis. The structure and size was variable. The cross diameter of the glomus organs were 
755 µm and the lateral extension was 392 µm. They possess common histological structures an arteriole 
entered the connective capsule of the glomus and divided into strongly convoluted arterio-venous 
channels. The arterio-venous channels united at the end to form a venule. These vascular elements 
were covered by a connective tissue capsule and were thus united to an organ like structure. The 
significance of glomus organs are not know, but they are concerned with blood distribution. 

Keywords: subcutis, arterio-venous, glomus 

 
INTRODUCTION 

Centuries before, when there was no 
histological techniques it was hypothesized that 
arteriole are directly connected with venules. 
Capillaries are bed of very minute vessels which 
connect small arteries and veins. Capillaries allow 
to pass many dissolved substances but at many 
spots instead of capillaries, Arterio-venous 
anastomoses (AVAs) unite arterioles and venules 
(Lars, 2016). These shunts were discovered by 
Kristic (1994), Polish histologist Hoyer (1877) and 
Ludewig (1998). 

The specialized Arterio-venous anastomoses 
are termed as Glomus organs. AVAs of complex 
type are termed as Glomus Organ which can be 
easily identified with the increase of epithelioid 
cells in tunica media (Karin et al., 1977).There is 
variation in amount of these sh unts in entire 
terminal vessel’s network. Glomus organs in 
humans has been studied and explained by many 
scientists (Lars, 2016 and Karin et al., 1977). In 

veterinary field, such type of anastomoses were 
seen in sheep of skin for the first time in 
Molyneux, 1964. The functioning of glomus 
organs in humans is described as body 
temperature regulation. (Lars, 2016). 

Glomus organs are present in vertebrates’ 
bodies and have been studied in many species. 
Size, morphology and functional importance of 
glomus organ has been described in mammary 
gland skin of cattle and mare, where these were 
found between the stratum profundum and the 
stratum superficiale corii (Ludewig, 1998).  

In camel, glomus organs has been first time 
reported at the very start of this century (Kausar et 
al., 2001).The objective of this study is to describe 
microscopic anatomy, size and functional 
importance of glomus organ present in skin of 
mammary glands of camel. 

 
 

 

http://www.isisn.org/
mailto:razia_uaf@hotmail.com


Kausar et al.,                                                                        Glomus organs in the skin of mammary glands 

 

                          Bioscience Research, 2018 volume 15(4): 000-000                         2 

 

MATERIALS AND METHODS 
Specimens of mammary gland from 24 

healthy camel (Camelus dromedarius) cows were 
collected from Lahore and Faisalabad Municipal 
abattoirs. External anatomy of mammary glands 
were studied before slaughter. Tissue specimens 
for histology were collected immediately following 
slaughter. Specimens were preserved in 10% 
neutral buffered formalin and processed for light 
microscopy following Bancfort and Stevens 
(2008). Paraffin sections (4-5 pm) were stained 
with hematoxylin and eosin (H&E). Ocular and 
stage micrometer were used for the 
morphometeric studies of glomus organs of 
mammary glands. Size was measured by cross 
diameter (maximum diameter) and 
lateralextension (minimum diameter).  
 
RESULTS AND DISCUSSION 

Glomus organs exhibited vast variation in size 
and structure. They appeared like coiled and 
convoluted tubules. Glomus were seen as 
channels between arteriole and venules (arterio-
venous channels). Similar to cow’s and mare’s 
glomus organs in mammary glands, glomus organ 
in mammary gland of camel is surrounded by 
capsule (Fig.1). All the vascular components were 
surrounded by connective tissue capsule, which 
gives the shape of single structure.  

Glomus organ was seen in stratum profundum 
very near to the stratum superficiale and also in 

subcutis layer and occasionally in deeper layer of 
the dermis. Glomus organs were found in all 
areas of skin of mammary gland of dromedarian 
camel. 

Morphometrical explanation of glomus organs 
in 5 specimens in term of cross diameter and 
lateral extension is shown in Table 1. If these 
channels are compared with those of cattle and 
mare, these are smaller both in cross diameter 
and lateral extension. Cross diameter and lateral 
extension in present study is found to be 755µm 
and 392µm, respectively. While, cross diameter in 
cattle and mare is mentioned 600 µm and 700 
µm, respectively and lateral extension is 250 µm 
and 380 µm, respectively. (Ludewig, 1998).In all 
the specimens, the glomus organs exhibited same 
morphological features in skin of camel mammary 
gland. Glomus organs, also called “Hoyer-
Grosser’s Organs”, are coiled and convoluted 
channels located between arterioles and venules. 
Glomus organs with its components is embedded 
in connective tissue. This surrounding connective 
tissue separates the glomus organs from dermis. 
The epithelial layer of glomus organs is multiple 
layers of “myoepitheloid cells”. In cutaneous 
tissue, where compact myoepitheloid cells are 
present near vessel tissue, it should be 
considered as glomus organ. Glomus organs also 
referred as Arterio-venous channels, have same 
three layers like other blood vessels (i) Tunica 
intima (ii) tunica media (iii) tunica externa. 

 

 
 

Figure1.Glomus organs in the cutis of skin from mammary gland of dromedarian camel.  
A. Glomus organs (Arterio-Venous anastomosis) 
B. Capsule 
C. Connective Tissue 
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Table 1. Comparison of cross diameter and lateral extension of glomus organs in cow, mare and 

camel 
 

Specie Cross diameter( µm) Lateral extension (µm) Reference 

Camel 755 392 Present study 

Cow 600 250 
Ludewig,1998 

Mare 700 380 

  
There is nervous supply through adrenergic 

nerves to the glomus organs which is associated 
with their functioning. The small arteries and veins 
are instituted by direct precapillary connection in 
arterio-venous anastomoses. The connective 
tissue present around this complex is different 
from the dermis present in this area (Donadio et 
al., 2006). 

CONCLUSION 
In conclusion, the cross diameter of the glomus 
organs were 755 µm and the lateral extension 
was 392 µm. They possess common histological 
structures an arteriole entered the connective 
capsule of the glomus and divided into strongly 
convoluted arterio-venous channels. 
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