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Histological evaluation of tissue structure preservation in the Malolyakhovski mammoth

Darima GARMAEVA  , Mariia BUZINAEVA, Grigoriy SAVVINOV, Semyon GRIGORIEV,
Sergei FEDOROV, Alexei TIKHONOV, Gavril NOVGORODOV, and Maksim CHEPRASOV

Success in the comprehensive research on mammoth 
and accompanying fauna largely depends on the degree 
of preservation of soft tissue in cadavers of these ancient 
animals, which are unique finds of great value to science.

In order to determine the state of cellular and tissue 
structures, we conducted a histomorphological study of 
fragments of a carcass of an adult female mammoth found 
on the Malyi Lyakhovsky Island (New Siberian archipelago) 
in August, 2012.

Results of the first histological studies of the tissues 
of the Malolyakhovski mammoth trunk demonstrated 
varying degrees of preservation of tissues. Histological 
sections obtained in the imaging of tissue fragments show 
striated muscles, dense unformed connective tissue, and 
fragments of adipose tissue in the form of large clusters 
of fat cells (white adipocytes) with an optically empty 
cytoplasm, surrounded by a rough thin shell (Fig. 1).

Blood vessels of muscle type were found on the 
histological slices of tissue samples from the distal part 
of the mammoth’s trunk. In this case, the vessel lumen is 
filled with a homogeneous mass of yellowish- pink color, 
probably a well-preserved clot of hemolyzed blood (Fig. 
2). Under a light microscope it is possible to distinguish 
the rough form blood cells membrane. Moreover, in the 
walls of small blood vessels blue-violet nuclear elements 
were revealed of unevenly shaped undifferentiated cells, 
probably endothelial cells.

Thus, the results of the first histological researches of the 
tissue fragment of the Malolyakhovski mammoth trunk 
show the relative preservation of cellular and tissue 
structures. For the first time, histological samples of the 
mammoth trunk revealed soft tissues, a blood vessel of 
muscle type with a homogeneous mass, more like the 

hemolyzed blood clot. In earlier reports from studies of 
mammoth soft tissues only histologically differentiated 
and empty vessel lumens were described, which is typical 
for tissues exposed to severe mummification. Further 
histological studies of the soft tissue and internal organs 
of the Malolyakhovski mammoth will continue after the 
remains of the carcass are delivered to Yakutsk.
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Fig. 1. Fragments of adipose tissue in the form of clusters 
of irregular shapes of white fat cells with clear cytoplasm 
in the soft tissues of the mammoth trunk (Inverted 
microscope Carl Zeiss, Axio. X 400).

Fig. 2. Soft tissue of the distal part of the adult female 
mammoth’s trunk. In the center of the blood vessel is a 
muscle-type small-caliber lumen, filled with hemolyzed 
blood. Hematoxylin and eosin. X 200.
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